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THREE  ESSAYS  ON  THE  ANTIQUITY  AND 
RACES  OF  MAN 


BY 
A.  L.  KROEBER 


I.     THE   HISTORY  OF  FOSSIL  MAN 

No  modern  zoologist  has  the  least  doubt  as  to  the  general  fact  of 
organic  evolution.  Consequently  all  anthropologists  take  as  their  start- 
ing point  the  belief  in  the  derivation  of  man  from  some  lower  animal 
form.  There  is  also  no  question  as  to  where  in  a  general  way  man 's 
ancestry  is  to  be  sought.  He  is  a  mammal  closely  allied  to  the  other 
mammals,  and  therefore  has  sprung  from  some  mammalian  type.  His 
origin  can  be  specified  even  more  accurately.  The  mammals  fall  into 
a  number  of  fairly  distinct  groups,  such  as  the  Carnivores  or  flesh- 
eating  animals,  the  Ungulates  or  hoofed  animals,  the  Rodents  or  gnawing 
animals,  the  Cetaceans  or  whales,  and  several  others.  The  highest  of 
these  mammalian  groups,  as  usually  reckoned,  is  the  Primate  or  "first" 
order  of  the  animal  kingdom.  This  Primate  group  includes  the  various 
monkeys  and  apes  and  man.  The  ancestors  of  the  human  race  are 
therefore  to  be  sought  somewhere  in  the  order  of  Primates,  past  or 
present.  _ 

The  "Missing  Link" 

Tlie  pojiular  but  inaccurate  expression  of  this  scientific  conviction  is 
that  "man  is  descended  from  the  monkeys,"  but  that  a  link  has  been 
lost  in  the  chain  of  descent:  the  famous  "missing  link."  In  a  loose 
way  this  statement  reflects  modern  scientific  oi)inion;  but  it  certainly 
is  ]>artly  erroneous.  Probably  not  a  single  living  authority  maintains 
today  that  man  is  descended  from  any  species  of  monkey  now  living. 
What  students  during  the  ])ast  sixty  years  have  more  and  more  come 
to  be  convinced  of,  was  already  foreshadowed  by  Darwin:  namely  that 
man  and  the  aj)es  are  both  descended  from  a  common  ancestor.  This 
common  ancestor  may  be  described  as  a  primitive  Primate,  who  differed 
in  a  good  many  details  both  from  the  monkeys  and  from  man.  and  who 
has  long  since  become  extinct. 
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The  situation  may  be  clarified  by  two  diagrams.  The  first  diagram 
represents  the  inaccurate  popular  view  which  puts  the  monkey  at  the 
bottom  of  the  line  of  descent,  man  at  the  top,  and  the  missing  link  in 
the  middle  of  the  straight  line.  The  illogicality  of  believing  that  our 
origin  occurred  in  this  manner  is  apparent  as  soon  as  one  reflects  that 
according  to  this  scheme  the  monkey  at  the  beginning  and  man  at  the 
end  of  the  line  still  survive,  whereas  the  "missing  link,"  which  is 
supposed  to  have  connected  them,  has  become  extinct. 

Clearly  the  relation  must  be  different.  Whatever  the  missing  link 
may  have  been,  the  mere  fact  that  he  is  not  now  alive  on  earth  means 
that  we  must  construct  our  diagram  so  that  it  will  indicate  his  past 
existence   as   compared   with   the   survival   of   man   and   the   apes.      This 
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Fig.  1.     Erroneous  representation 
of  the  descent  of  man. 


Fig.  2.     More  valid  representation 
of  the  descent  of  man. 


means  that  the  missing  link  must  be  put  lower  in  the  figure  than  man 
and  the  apes,  and  our  illustration  therefore  takes  on  the  form  shown 
in  the  second  diagram,  which  may  be  described  as  Y-shaped.  The  stem 
of  the  Y  denotes  the  pre-ancestral  forms  leading  back  into  other 
mammalian  groujjs  and  through  them — if  carried  far  enough  down — to 
the  amphibians  and  invertebrates.  The  missing  link  comes  at  the  fork 
of  the  y.  He  represents  the  last  point  at  wliich  man  inul  tlio  monkeys 
were  still  one  and  the  same,  and  beyond  which  they  separated  and 
became   different.      It  is  just  because  the  missing  link  represented   the 
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last  common  form  that  he  was  the  link  between  man  and  the  monkeys. 
From  him  onward,  the  monkeys  followed  their  own  course,  as  indicated 
by  the  left-hand  branch  of  the  Y,  and  man  went  his  separate  way  alonsj 
the  right-hand  branch. 

Family  Tree  of  tife  Primates 

While  this  second  diagram  illustrates  the  most  essential  elements  in 
modern  belief  as  to  man  "s  origin,  it  does  not  of  course  j^retend  to  give 
the  details.  To  make  the  diagram  at  all  precise,  the  left  fork  of  the  Y, 
which  here  stands  for  the  monkeys  as  a  group — in  other  words,  re])re£envbs 
all  the  living  Primates  other  than  man — w'ould  have  to  be  denoted  by  a 
number  of  branching  and  subdividing  lines.  Each  of  the  main  branches 
would  represent  one  of  the  four  or  five  subdivisions  or  "families"  of  the 
Primates,  such  as  the  Anthropoid  or  manlike  apes,  and  the  Platyrhine 
or  flat-nosed  monkeys.  The  finer  branches  would  stand  for  the  several 
genera  and  species  in  each  of  these  families.  For  instance,  the  Anthropoid 
line  would  split  into  four,  standing  respectively  for  the  Gibbon.  Orang- 
utan, Chimpanzee,  and  Gorilla. 

The  fork  of  the  Y  representing  man  would  not  branch  and  rebranch 
so  intricately  as  the  fork  repjresenting  the  monkeys.  Many  zoologists 
regard  all  the  living  varieties  of  man  as  constituting  only  a  single  species, 
while  even  those  who  are  inclined  to  recognize  several  species  limit  the 
number  of  these  species  to  three  or  four.  Then,  too,  the  known  extinct 
varieties  of  man  are  comparatively  few.  There  is  some  doubt  whether 
these  human  fo.ssil  types  are  to  be  reckoned  as  direcl  ancestors  of  modern 
man,  and  therefore  as  mere  points  in  the  main  liuman  line  of  our  diagram; 
or  whether  they  are  to  be  considered  as  having  been  ancient  collateral 
relatives  who  split  off  from  the  main  line  of  human  development.  In  the 
latter  event,  their  designation  in  the  diagram  would  have  to  be  by  shorter 
lines  branching  out  of  the  human  fork  of  the  Y. 

This  subject  quickly  liecomes  a  technical  ])roblem  requiring  rather 
refined  evidence  to  answer.  Tn  general,  i)revailing  ojdnion  looks  upon 
the  later  fossil  ancestors  of  man  as  i)robably  direct  or  true  ancestors, 
but  tends  to  regard  the  earlier  of  these  extinct  forms  as  more  likely 
to  have  been  collateral  ones.  This  verdict  applies  with  particular  force 
to  the  earliest  of  all,  the  very  one  which  comes  nearest  to  fulfilling  the 
]>o]iular  idea  of  the  missing  Jink:  the  so-c:illed  Pithecunfliroinis  ervrtii-fi. 
Tf  the  Pitliecanthropus  were  truly  the  missing  link,  lie  would  have  to 
be  put  at  the  exact  crotch  of  the  Y.  As  he  is  recognized,  however,  as 
a  form  more  or  less  aiicostr;il  to  iiian.  ami  somewhat  less  ancestral  to 
the  apes,  he  should  probaldy  be  jilaccd  a  short  distance  up  on  the  human 
stem   of  the  Y,   or  close  alongside   it.      On   the   other  hand,   inasmuch   as 
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most  palaeontologists  and  comparative  anatomists  believe  that  Pithe- 
canthropus was  not  directly  ancestral  to  us,  in  the  sense  that  no  living 
men  have  Pithecanthropus  blood  flowing  in  their  veins,  he  would  there- 
fore be  an  ancient  collateral  relative  of  humanity — a  sort  of  great-great- 
granduncle — and  would  be  best  represented  by  a  short  stub  coming  out 
of  the  human  line  a  little  above  its  beginning  (figure  3).  If  he  had 
survived  until  now,  this  stubby  line  would  have  to  be  carried  to  the 
top  of  the  diagram:  its  shortness  indicates  that  he  flourished  only  for  a 
time  and  then  died  out.  Our  second  diagram  may  therefore  be  replaceil 
bv  a  more  accurate  one,  as  follows: 


APES 


MAN 


pithec/nthropus 


I 

Fig.  3.     The  descent  of  man — fnrtlior  elaborated. 


Even  this  figure  is  not  complete,  since  it  is  iiossiMo  that  some  of  tlie 
fossil  types  which  succeeded  Pithecanthropus  in  ])oint  of  time,  sutli  as 
the  Heidelberg  and  Piltdown  men,  were  also  collateral  rather  tlian  direct 
ancestors.  Some  authorities  place  even  forms  of  a  still  later  period,  sucli 
as  Neandertal  man,  in  the  collateral  class.  It  is  only  when  tlie  \ery 
latest  of  the  prehistoric  types,  the  Cro-Magnon  race,  is  reached,  that  we 
find  the  consensus  of  opinion  comparatively  unanimous  that  wo  are  at 
last   surelv   dealing  with   a   form   directlv   ancestral   to   us,   and    entering 
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into  our  bodily  make-up.  To  represent  the  situation  with  accuracy,  we 
might  therefore  have  to  develop  our  revised  diagram  3  by  adding  to  it 
still  other  short  lines  to  represent  the  Heidelberg,  Piltdown,  and  perhaps 
Neandertal  types:  these  would  successively  spring  from  the  main  human 
line  at  higher  and  higher  levels. 

In  order  not  to  complicate  unnecessarily  the  fundamental  facts  of  the 
case — especially  since  many  data  are  still  interpreted  somewhat  variously 
by  different  authorities — no  attempt  will  be  made  here  to  construct  such 
a  complete  diagram  as  authoritative.  Instead,  there  are  added  repro- 
ductions of  the  family  tree  of  man  and  the  apes  as  the  lineages  have  been 
worked  out  independently  by  two  authorities  (figs.  4,  .5).  It  is  clear  that 
these  two  family  trees  are  in  substantial  accord  as  regards  their  main 
conclusions,  but  that  they  show  some  variability  in  details.  This  con- 
dition reflects  the  present  state  of  knowledge.  All  experts  are  in  accord 
as  to  certain  basic  principles;  but  it  is  impossible  to  find  two  authors  who 
agree  exactly  as  to  their  understanding  of  the  less  important  data. 


••   Geological  and  Glacial  Time 

A  remark  should  be  made  here  as  to  the  age  of  these  ancestral  forms. 
The  record  of  life  on  earth,  as  known  from  the  fossils  in  stratified  rocks, 
is  divided  into  four  great  periods.  The  earliest,  or  Primarii  or  Palaeozoic, 
comprises  about  two-thirds  of  the  total  lapse  of  geologic  time.  During 
the  Palaeozoic  all  tlie  ])riiHi])al  divisions  of  invertebrate  animals  came 
into  existence,  but  of  the  vertebrates  only  the  fishes.  In  the  Secondarii 
or  Meso'oic  period,  evolution  progressed  to  the  point  where  re])tiles  were 
the  highest  and  dominant  t_ype,  and  the  first  feeble  bird  nM  mammal 
forms  ai)]ieared.  The  Mesozoic  embraces  most  of  the  remaining  third 
or  so  of  the  duratidu  of  life  on  tlic  cartli.  leaving  only  something  like 
five  million  years  for  the  last  two  periods  combined,  as  against  thirty, 
fifty,  or  ninety  million  years  that  the  Palaeozoic  and  Mesozoic  are 
variously  estimated  to  have  lasted. 

These  last  fi\e  million  years  or  so  of  tlie  earth  's  history  are  <livided 
unequally  between  tlie  Tertiarii  or  Age  of  Mammals,  and  the  QuaterHarij 
or  Age  of  Man.  About  four  million  years  are  usually  assigned  to  the 
Tertiary  with  its  subdivisions,  the  Kocene,  Oligocene,  Miocene,  and  Pliocene. 
The  Quaternary  was  formerly  reckoned  by  geologists  to  have  lasted  only 
about  a  liumlrcil  thousand  years.  T/ater  this  estimate,  was  raised  to 
four  or  five  liundroil  tliousand,  an<l  at  present  the  prevailing  ojiinio'n 
tends  to  jnit  it  at.  about  a  million  years.  We  recognize,  then,  a  four 
million  year  Age  of  Mammals  before  nian,  or  even  any  definitely  ]ire- 
luiinan   form,  had  ajipeareil;   and  a  final  period   of   about  a   million   years 
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during  which  man  gradually  assumed  his  present  bodily  and  mental  type. 
In  this  Quaternary  period  fall  all  the  forms  which  are  treated  in  the 
following  pages. 

The  Quaternary  is  usually  subdivided  into  two  periods,  the  Pleistocene 
and  the  Becent.  The  Ret-ent  is  very  short,  perhaps  not  more  than  ten 
thousand  3'ears.  It  represents,  geologically  speaking,  the  mere  instant 
which  has  elapsed  since  the  final  disappearance  of  the  glaciers.  It  is  but 
little  longer  than  historic  time;  and  throughout  the  Recent  we  encounter, 
as  might  be  expected,  only  modern  forms  of  man.  Back  of  it,  the  much 
longer  Pleistocene  is  often  described  as  the  Ice  Age  or  Glacial  Epoch; 
and  both  in  Europe  and  North  America  careful  research  has  succeeded  in 
demonstrating  four  successive  periods  of  increase  of  the  ice.  In  Europe 
these  are  generally  known  as  the  Giinz,  Mindel,  Riss,  and  Wiirm  glacia- 
tions.  The  probable  American  equivalents  are  the  Nebraskan,  Kansan, 
Illinoian,  and  Wisconsin  periods  of  ice  spread.  Between  each  of  these 
four  came  a  warmer  period  when  the  ice  melted  and  its  shefets  receded. 
These  are  the  "interglacial  periods"  and  are  designated  as  the  first, 
second,  and  third.  These  a|acial  and  interglacial  periods  are  of  import- 
ance because  they  offer  a  natural  chronology  or  time  scale  for  the 
Pleistocene,  and  therefore  provide  the  best  means  of  dating  any  fossil 
human  tyjie  that  has  been  or  may  hereafter  be  discovered. 


The  Place  of  Man  's  Origin  and  Development 

Before  we  proceed  to  the  fossil  finds  themselves,  we  must  note  that 
the  greater  part  of  the  surface  of  the  earth  has  been  very  imperfectly 
explored.  Africa,  Asia,  and  Australia  may  quite  conceivably  contain 
untold  scientific  treasures  which  have  not  yet  been  excavated.  "We 
cannot  assert  that  they  are  lying  in  the  soil  or  rocks  of  these  continents; 
but  Ave  also  cannot  afiirm  that  they  are  not  there.  North  and  South 
AmericM  have  been  somewhat  more  carefully  examined,  at  least  in  certain 
of  their  areas,  but  with  such  unanimously  negative  results  that  the  i>re- 
vailing  ojiiaion  now  is  that  these  two  continents  were  not  inhabited  by 
man  during  the  Pleistocene.  We  cannot  then  expect  to  locate  the  origin 
of  the  human  sjiecies  in  the  western  hemisphere.  This  leaves  Europe, 
especially  its  more  explored  western  half,  as  the  area  in  wliicli  all  but  one* 
of  the   unquestioned    discoveries   of  ancient   man   have   been    niaile.      This 


*  In  1921,  since  this  passage  was  fii'st  printed,  fossil  man  was  discoxereii 
at  Broken  Hill,  Rhodesia,  Africa.  The  age  is  undeteimintMl ;  the  ty)ie 
seems  nearest  to  Neandertal  man. 
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single  exceptional  find  happens  to  be  the  one  that  dates  earliest  of  all — 
the  same  Pithecanthropus  already  mentioned  as  being  the  closest  known 
approach  to  the  ' '  missing  link. ' '     Pithec^thropus  was  found  in  Jaya. 

ISTow  it  might  conceivably  prove  true  that  man  originated  in  Europe 
and  that  this  is  the  reason  that  the  discoveries  of  his  most  ancient 
remains  have  to  date  been  so  largely  confined  to  that  continent.  On  the 
other  hand,  it  does  seem  much  more  reasonable  to  believe  that  this 
smallest  of  the  continents,  with  its  temperate  or  cold  climate,  and  its 
poverty  of  ancient  and  modern  species  of  monkeys,  is  likely  not  to  have 
been  the  true  home,  or  at  any  rate  not  the  only  home,  of  the  human 
family.  The  safest  statement  of  the  case  would  be  that  we  do  not  know 
in  what  part  of  the  earth  man  originated;  that  we  know  next  to  nothing 
of  the  history  of  his  development  on  most  of  the  continents;  and  that 
that  portion  of  his  historj^  which  we  chiefly  do  know  is  the  fragment 
which  happened  to  take  place  in  Europe. 

Pithecanthropus 

"Pithecanthropus  erectus,"  the  "erect  ape-man,"  is  known  from  the 
top  part  of  a  skull,  a  thigh  bone,  and  two  molar  teeth  found  in  1891 
under  fifty  feet  of  strata  by  Dubois,  a  Dutch  surgeon,  near  Trinil.  in  the 
East  Indian  island  of  Java.  The  skull  and  the  thigh  lay  some  distance 
apart  but  at  the  same  leA-el  and  probably  are  from  the  same  individual. 
The  period  of  the  stratum  is  generally  considered  early  Pleistocene, 
probably  about  contemporary  with  the  first  or  Giinz  glaciation  of 
Europe — nearly  a  million  years  ago.  Java  was  at  that  time  a  |»art  of 
the  mainland  of  Asia. 

The  skull  is  low,  with  narrow  receding  forehead  and  heavy  ridges 
of  bone  above  the  eye  sockets — "supraorbital  ridges."  The  capacity  is 
estimated  at  S.50  or  900  cubic  centimeters — half  as  much  again  as  that 
of  a  large  gorilla,  but  nearly  one-half  less  than  the  average  for  modern 
man.  The  skull  is  dolichocephalic — long  for  the  breadth — like  the  skulls 
of  all  early  fossil  men;  whereas  the  anthropoid  apes  are  more  broad- 
headed.  The  jaws  are  believed  to  have  projected  almost  like  a  snout; 
but  as  they  remain  undiscovered,  this  part  of  the  reconstruction  is  con- 
jectural. The  thigh  bone  is  remarkably  straight,  indicating  habitual 
upright  posture;  its  length  suggests  that  the  total  body  stature  was 
about  5  feet  7  inches,  or  as  much  as  the  height  of  most  Eurojieans. 

Pithecanthropus  was  a  terrestrial  and  not  an  arboreal  form.  Tie 
seems  to  have  been  slightly  more  similar  to  modern  man  than  to  any 
ape,  and  is  the  most  primitive  manlike  type  yet  discovered.  But  he 
is  very  different  from  both  man  and  the  apes,  as  his  name  indicates: 
Fithecanthroptis  is  a  distinct  genus,  not  included  in  Homo,  or  man. 
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Heidelberg   Max 

Knowledge  of  Pleidelberg  man  rests  on  a  single  piece  of  bone — a 
lower  jaw  found  in  1907  by  Schoetensack  at  a  depth  of  nearly  eighty 
feet  in  the  Mauer  sands  not  far  from  Heidelberg,  Germany.  Like  the 
Pithecanthropus  remains,  the  Heidelberg  specimen  lay  in  association 
with  fossils  of  extinct  mammals,  a  fact  which  makes  possible  its  dating. 
It  probably  belongs  to  the  second  interglacial  period,  so  that  its  antiquity 
is  only  about  half  as  great  as  that  of  Pithecanthropus. 

The  jaw  is  larger  and  heavier  than  any  modern  human  jaw.  The 
ramus,  or  upright  part  toward  the  socket,  is  enormously  broad,  as  in  the 
anthropoid  apes.  The  chin  is  completely  lacking;  but  this  area  does  not 
recede  nearly  so  much  as  in  the  apes.  Heidelberg  man 's  mouth  region 
must  have  projected  considerably  more  than  that  of  modern  man,  but 
much  less  than  that  of  a  gorilla  or  a  chimpanzee.  The  contour  of  the 
jaw  as  seen  from  above  is  human  (oval),  not  simian  (narrow  and  oblong); 
but  it  lacks  the  complete  fulness  of  space  which  allows  the  tongue  of 
modern  man  freedom  of  motion  for  fluent  speech. 

The  teeth,  although  large,  are  essentially  human.  They  are  set  close 
together,  with  their  tops  flush,  as  in  man;  the  canines  lack  the  tusk-like 
character  which  they  retain  in  the  apes. 

Since  the  skull  and  the  limb  bones  of  this  form  are  wholly  unknown, 
it  is  somewhat  difficult  to  picture  the  type  as  it  appeared  in  life.  But 
the  jaw  being  as  manlike  as  it  is  apelike,  and  the  teeth  distinctly  human, 
the  Heidelberg  type  is  to  be  regarded  as  very  much  nearer  to  modern 
man  than  to  the  ape,  or  as  farther  along  the  line  of  evolutionary  develop- 
ment than  Pithecanthropus;  as  might  be  expected  from  its  greater  recency. 
This  relationship  is  expressed  by  the  name,  TJnmo  Fleidelhergcnsis.  which 
recognizes  the  type  as  belonging  to  the  genus  man. 

PiLTDOW.v  ^r.\x 

This  form  is  reconstructed  from  several  fragments  of  a  female  Vjrain 
case,  some  small  portions  of  the  face,  nearly  half  the  lower  jaw,  and 
a  number  of  teeth,  found  in  191]-13  by  Dawson  and  Woodward  in  a 
gravel  layer  at  Piltdown  in  Sussex,  England.  Great  importance  has 
been  ascribed  to  this  skull  by  some  authorities;  but  too  many  of  its 
features  remain  uncertain  to  render  it  safe  to  build  very  large  conclusions 
upon  the  discovery.  The  age  cannot  be  fixed  with  positiveness;  it  is  most 
likely  to  have  been  the  third  interglacial  period.  If  so,  the  antiquity 
would  be  about  one-fourth  that  of  Pithecanthropus  and  half  that  of 
Heidelberg  man.    The  skull  capacity  has  been  variously  estimated  at  1170, 
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nearly  1300,  and  nearly  1500  c.c;  the  pieces  do  not  join,  so  that  no  certain 
proof  can  be  given  for  any  figure.  Except  for  unusual  thickness  of  the 
bone,  the  skull  is  not  particularh'  primitive,  as  it  should  be  if  it  is  a 
quarter  of  a  million  years  old.  The  jaw  and  the  teeth,  on  the  other  hand, 
are  scarcely  distinguishable  from  those  of  a  chimpanzee.  They  are  cer- 
tainly far  less  human  than  the  Heidelberg  jaw  and  teeth,  which  are 
presumably  so  much  earlier.  This  human  skull  and  simian  jaw  are  an 
almost  incompatible  combination.  More  than  one  expert  has  got  over  the 
difficulty  by  assuming  that  the  skull  of  a  contemporary  human  being  and 
the  jaw  of  a  chimpanzee  happened  to  be  deposited  in  the  same  gravel. 

In  view  of  these  doubts  and  discrepancies,  the  claim  of  the  dis- 
coverers that  the  Piltdown  form  belongs  to  a  genus  distinct  f  i  om  that  of 
man — Eoanthropus — is  to  be  viewed  with  reserve.  Their  interpretation 
would  make  the  Piltdown  type  more  primitive  than  the  antecedent 
Heidelberg  man. 

Neandertal  Ma.v 

The  i^receding  forms  are  each  known  only  from  very  jiartial  fragments 
of  the  bones  of  a  single  individual.  The  Neandertal  race  is  substantiated 
by  some  dozens  of  different  finds,  including  half  a  dozen  nearly  comjdete 
skulls,  and  several  skeletons  of  which  the  greater  jiortions  have  been 
preserved.  These  fossils  come  from  Spain,  Prance,  Belgium,  Germany, 
and  what  was  Austro-Hungary,  or,  roughly,  from  the  whole  western  half 
of  Europe.  They  are  all  of  similar  type  and  from  the  Mousterian  ])eriod 
of  the  Palaeolithic  or  Old  Stone  Age;*  whereas  Pithecanthropus,  Heidel- 
berg, and  perhaps  Piltdown  are  earlier  than  the  Stone  Age.  The 
Mousterian  period  may  be  dated  as  coincident  with  the  peak  of  the  last 
or  Wiirm  glaciation,  that  is,  about  100,000  to  .50,000  years  ago.  Its  race — 
the  Neandertal  type — was  clearly  though  primitively  human;  wliich  fact 
is  reflected  in  the  various  systematic  names  that  have  been  given  it: 
Homo  N eandertal ensis,  Homo  Moustcrieiifiis,  or  Homo  primigeniiis. 


The  subdivisions  of  tlie  Ohi  Stone  Age  are  given  on  jiage  39. 
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The  Most  Important  Neandertal  Discoveries 


1856 

1848 
1887 
1887 
1889-1905 

1908 

1908 

1909 
1910 
1911 
1911 


Neandertal 

Gibraltar 
Spy  I 
Spy  II 
Krapina 

La  Chapelle- 

aux-Saints 

Le  Moustier 

La  Ferrassie  I 
La  Ferrassie  II 
La  Quina 
Jersey 


Near  Diisseldorf,  Germany 

Spain 
Belgium 
Belgium 
Moravia 

Correze,  France 

Dordogne,  France 

Dordogne,  France 
Dordogne,  Franc*^ 
Charente,  France 
Island  in  English  Channel 


Skull  cap  and  parts  of  skele- 
ton 
Greater  part  of  skull 
Skull  and  parts  of  skeleton 
Skull  and  parts  of  skeleton 
Parts  of  10  or  more  skulls  and 

skeletons 
Skeleton,  including  skull 

Skeleton,   including   skull,    of 

youth 
Partial  skeleton 
Skeleton 

Skull  and  parts  of  skeleton 
Teeth 


Neandertal  man  was  short:  around  5  feet  3  inches  for  men,  4  feet 
10  inches  for  women,  or  about  the  same  as  the  modern  Japanese.  A 
definite  curvature  of  his  thigh  bone  indicates  a  knee  habitually  somewhat 
bent,  and  probably  a  slightly  stooping  or  slouching  attitude.  All  his 
bones  are  thickset:  his  musculature  must  have  been  very  powerful.  The 
chest  was  large,  the  neck  bull-like,  the  head  hung  forward  upon  it.  This 
head  was  massive:  its  capacity  averaged  around  1550  c.c,  or  equal  to 
that  of  European  whites  and  greater  than  the  mean  of  all  living  races  cf 
mankind.  The  head  was  rather  low  and  the  forehead  sloped  back.  Tlie 
supraorbital  ridges  were  heavy:  the  eyes  peered  out  from  under  beetling 
brows.  The  jaws  were  prognathous,  though  not  more  so  than  in  many 
Australians  and  Negroes;  the  chin  receded  but  existed. 


Some  Neaxdertal  Meast'rements 


Fossil 
Neandertal 
Spv  I 

SpV  II 

La  Chapelle-aux-Saints 

La  Ferrassie  I 

Average  of  male  Neandertals 
Average  of  modern  European  males 
Average — modern  manldiid 

Gibraltar 

La  Qnina 

X^a  Ferrassie  II 


Sliill  Cnpacitri 
1400  c.c.  ' 
1550  c.c. 
]  700  c.c. 
1600  c.c. 


1550  c.c. 
1550  c.c. 
1450  c.c. 
LSOOe.c. 
1.S50C.C. 


Average  of  modern  European  females        1400  c.c. 


Stature 
5  ft.  4  (or  1)  in. 
5  ft.  4  in. 

5  ft.  3  (or  2)  in. 
5  ft.  5  in. 
5  ft.  4  (or  3^  in. 
5  ft.  5  to  S  in. 
5  ft.  5  in. 


4  ft.  10  in. 

5  ft.  1  to  3  in. 


The  artifacts  found  in  Mousterian  deposits  show  that  Neandertal  man 
chipped  flint  tools  in  several  ways,  apparently  hafted  some  of  these  tools, 
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manufaetured  bone  implemeuts,  probably  dressed  in  skins,  knew  fire, 
buried  his  dead,  and  seemingly  possessed  some  rudiments  of  religion. 
Almost  certainly  he  spoke  some  sort  of  language. 

Transitional  Forms 

Several  remains  have  been  found  which  have  sometimes  been  con- 
sidered as  belonging  either  to  the  Neandertal  race  or  to  the  subsequent 
Cro-Magnon  race,  but  do  not  belong  verj^  clearly  M-ith  either  type  and 
maj  perhaps  be  regarded  as  bridging  the  two.  We  may  call  this  tran- 
sitional type  the  Briinn  race.  It  has  also  been  named  the  Aurignacian 
race;  but  this  is  an  unfortunate  epithet,  since  two  other  varieties  of  man, 
the  Cro-Magnon  and  the  Grimaldi  types,  dwelt  in  western  Europe  during 
the  Aurignacian  period  of  the  Old  Stone  Age. 

The  Principal  Eemains  Transitional  from  Xeandertal  to 
Cro-Magnon  Man 


1871 

Briix 

Bohemia 

Skull  cap 

1880 

Predmost 

Moravia 

Parts  of  20  skeletons 

1888 

Galley  Hill 

Near  London,  England 

Skull 

1891 

Briinn 

Moravia 

Skeleton 

1909 

Combe-Capelle 

Dordogne,  France 

Complete  skeleton 

The  Briinn  race  belongs  with  modern  man:  its  species  is  no  longer 
Homo  NeandertaJensis,  but  Homo  sapiens,  to  which  we  also  belong.  The 
heavy  supraorbital  ridges  of  the  earlier  ty]ie  are  now  divided  by  a 
depression  over  the  nose  instead  of  stretching  continuously  across  the 
forehead;  the  chin  is  becoming  pronounced,  the  jaws  protrude  very  much 
less  than  in  Neandertal  man.  The  skull  is  somewhat  higher  and  better 
vaulted.  In  all  these  respects  there  is  an  ajiproach  to  the  Cro-Magnon 
race.  But  the  excessively  broad  face  of  the  Cro-Magnon  jieojtle  has  not 
yet  made  its  appearance.  Bodily  height  and  skull  capacity  can  be  esti- 
mated only  in  a  few  of  the  remains:  they  vary  somewhat,  but  do  not 
attain  the  exceptional  size  characteristic  of  some  of  the  Cro-Magnons. 

Several  of  the  finds  of  this  transitional  race  cannot  be  dated  with 
accuracy;  but  its  general  epoch  seems  to  have  l>een  postglacial,  in  the 
Aurignacian  and  the  Solutrean  divisions  of  tlie  Inter  or  Upper  Palaeolithic. 

The  Cro-^Iagnon  Race 

With  tlie  Cro-Magnon  race  we  are  not  only  within  the  liuman  species, 
but  among  the  ancestors  of  modern  Europeans.  While  Neandertal  man 
is  still  Homo  Neandertalensis — the  genus  of  living  7nan,  but  a  different 
species — the  Cro-Magnon  tyjie  is,  even  more  definitolv  tliiin  tlie  transitional 
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Briinu  forms,  Homo  sapiens — that  is,  a  variety  of  ourselves.  The  age  is 
that  of  the  gradual,  fluctuating  retreat  of  the  glaciers — the  Cave  period 
of  the  Old  Stone  Age:  the  Upper  Palaeolithic,  in  technical  language, 
comprising  the  Aurignaeian,  the  Solutrean,  and  the  Magdalenian.  In 
years,  this  was  the  time  from  50,000  to  10,000  B.C.  Some  authorities 
reduce  the  former  figure,  but  scarcely  to  less  than  25,000  years. 

The  Most  Important  Remains  of  Cro-Magnon  Type 

Aurig)iacian 

1868     Cro-Magnon  Dordogne,  France  5  incomplete  skeletons 

1872-74     Grimaldi  Northwestern  Italy  12  skeletons 

1909     Laugerie  Haute       Dordogne,  France  Skeleton 

Magdalenian 

1872     Laugerie  Basse        Dordogne,  France  Skeleton 

1888     Chancelade        '      Dordogne,  France  Skeleton,  nearly  complete 

1914     Obercassel  Near  Bonn,  Germany         2  skeletons 

The  Cro-Magnon  race  of  Aurignaeian  times,  as  represented  by  the  finds 
at  Cro-Magnon  and  Grimaldi,*  was  excessively  tall  and  large-brained, 
surpassing  any  living  race  of  man  in  both  respects. 

The  adult  male  buried  at  Cro-Magnon  measured  5  ft.  11  in.  in  life; 
five  men  at  Grimaldi  measured  from  5  ft.  10%  in.  to  6  ft.  4^/^  in.,  averag- 
ing 6  ft.  11/4  in.-  The  tallest  people  now  on  earth,  the  Scots  of  Galloway, 
average  less  than  5  ft.  11  in.  A  girl  at  Grimaldi  measured  5  ft.  5  in.  This 
race  was  not  only  tall,  but  clean-limbed,  lithe,  and  swift. 

Their  brains  were  equally  large.  Those  of  the  five  male  skulls  from 
Grimaldi  contain  from  over  1700  to  nearly  1900  c.c. — an  average  of  1800 
c.c;  that  of  the  old  man  of  Cro-Magnon,  nearly  1600  c.c;  of  a  womnn 
there,  1550  c.c.  If  these  individuals  were  not  exceptional,  these  figures 
mean  that  the  size  and  weight  of  the  brain  of  the  early  Cro-Magnon 
jieople  were  some  fifteen  or  twenty  ])er  cent  greater  than  those  of  modern 
Europeans. 

The  cephalic  index  is  low — that  is,  the  skull  was  long  and  narrow, 
as  in  all  the  types  here  considered;  but  the  face  was  particularly  broad. 
The  forehead  rose  well  domed;  the  supraorbital  development  was  mod- 
erate, as  in  recent  men;  the  features  must  have  been  attractive  even  by 
our  standards. 


*  The  place  or  "station"  Grimaldi  must  not  be  confused  with  the 
Grimaldi  race  mentioned  below.  The  grottos  at  Grimaldi  contained  two 
skeletons  of  Grimaldi  racial  type  and  a  larger  number  of  Cro-Magnon 
type.  The  Grimajrli  race  is  therefore  really  not  the  most  representative 
one  of  the  locality  Grimaldi;  but  as  it  has  not  yet  been  discovered  else- 
where, there  is  no  clioice  but  to  call  it  by  that  name. 
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Three  of  the  four  best  preserved  skeletons  of  the  Magdaleuian  period 
are  those  of  women.  Their  statures  run  4  ft.  7  in.,  5  ft.  1  in.,  5  ft.  1  in., 
which  would  indicate  a  corresponding  normal  height  for  men  not  far  from 
that  of  the  average  European  of  today.  The  male  from  Obercassel 
attained  a  stature  of  about  5  ft.  3  in.,  a  cranial  capacity  of  1500  c.c,  and 
combined  a  long  skull  with  a  very  wide  face.  The  general  type  of  the 
Magdalenian  period  might  be  described  as  a  reduced  Cro-Magnon  one. 
Possibly  the  temporarily  colder  climate  contributed  to  a  gradual  stunting 
of  the  exceptional  development  which  the  race  had  attained  in  the 
Aurignacian. 

The  Cro-Magnon  ])eoples  used  skilfully  made  harjioons,  carried  flint 
chipping  to  perfection,  originated  a  very  remarkable  art,  and  in  general 
attained  a  development  of  faculties  parallel  to  their  high  degree  of 
bodily  progress. 

The  Grimaldi  Back 

The  Grimaldi  race  is  to  date  represented  by  only  two  skeletons,  those 
of  a  woman  and  a  youth — possibly  mother  and  son — found  in  1906  in 
a  grotto  at  Grimaldi  near  Mentone,  in  Italy,  close  to  the  French  bordjer. 
They  reposed  in  lower  layers,  above  which  subsequent  Cro-Magnon 
burials  of  Aurignacian  date  had  been  made.  Their  age  is  therefore 
early  Aurignacian:  the  beginning  of  the  Upper  Palaeolithic  or  Cave 
period  of  the  Old  Stone  Age.  The  statures  are  5  ft.  2  in.  sind  5  ft.  1  in. — 
the  youth  was  not  fully  grown;  the  skull  capacities  1375  and  nearly 
1600  e.c. 

The  outstanding  feature  of  both  skeletons  is  that  they  bear  a  number 
of  Negroid  characteristics.  Such  at  least  is  the  opinion  of  most  authori- 
ties. Tlie  forearm  and  lower  leg  are  long  as  compared  with  the  upper 
arm  and  thigh;  the  pelvis  high  and  small;  the  jaws  prognathous,  the  nose 
flat,  the  eye  orbits  narrow.  All  these  are  Negro  traits.  This  is  important, 
in  view  of  the  fact  that  all  the  other  most  ancient  fossils  of  men  are 
either  more  primitive  than  any  of  the  living  races  or,  like  Cro-Magnon 
and  jirobably  P>r{inn,  definitely  ancestral  to  the  Caucasian  race. 

No  fossil  remains  of  any  ancestral  Mongolian  type  have  yet  been 
discovered. 

Neolithic  Kacf.s 

The  New  Stone  Age,  beginning  nbout  10,000  or  S,000  B.C..  brings 
the  Grenelle  and  other  types  of  man;  but  these  are  so  essentially  modern 
that  they  need  not  be  considered  here.  Tii  the  Neolithic  period,  broad 
heads  are  for  the  first  time  encountered,  as  tliey  occur  at  present  in 
Europe  and  other  continents,  alongside  of  narrow  ones.  The  virtual  fixity 
of   the   human    tyi>e   for   these   last   ten   thousand   years   is  by   no   means 
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incredible.  Egyi:)tian  mummies  and  skeletons  prove  that  the  type  of 
that  country  has  changed  very  little  in  five  thousand  years  except  as 
the  result  of  invasions  and  admixture. 


The  Metric  Expression  of  Hum.vx  Evolution 

The  relations  of  the  several  fossil  types  of  man  and  their  gradual 
progression  are  most  accurately  expressed  by  certain  skull  angles  and 
proportions,  or  indexes,  which  have  been  specially  devised  for  the  pur- 
pose. The  anthropometric  criteria  that  are  of  most  importance  in  the 
study  of  living  races,  more  or  less  fail  in  regard  to  prehistoric  man. 
The  hair,  complexion,  and  eye-color  are  not  preserved.  The  head  breadth, 
as  indicated  by  the  cephalic  index,  is  substantially  the  same  from 
Pithecanthropus  to  the  last  Cro-Magnons.  Stature.,  on  the  other  hand, 
varies  from  one  to  another  ancient  race  without  evincing  much  tendency 
to  grow  or  to  diminish  consistently.  Often,  too.  there  is  only  part  of  a 
skull  preserved.  The  following  proportions  of  the  top  or  vault  of  the 
skull — the  calvarium — are  therefore  more  useful  than  any  others  for 
expressing  quantitatively  the  gradual  jihysieal  progress  of  humanity 
from  its  beginning. 


Fig.  6.     Calvarial  height  index,  BX:GI;   bregma   position   index, 
GX:GT;  bregma  angle,  BUT;  frontal  angle.  IGF. 


Three  anatomical  ])oints  on  the  surface  of  the  skull  are  the  pivots  on 
wliich  these  special  indexes  and  angles  rest.  One  is  the  GlabcUa  (G  in 
figure  (i),  the  sliglit  swelling  situated  between  the  eyebrows  and  above 
the  root   of  tlie  nose.     The  second  is  the  Inion    (T),  the  most  rearward 
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point  ou  the  skull.  The  third  is  the  Bregma  (R)  or  point  of  intersection 
of  the  sutures  which  divide  the  frontal  from  the  parietal  bones.  The 
bregma  falls  at  or  very  near  the  highest  point  of  the  skull. 

If  now  we  saw  a  skull  lengthwise,  or  draw  a  projection  of  it,  and 
connect  the  glabella  and  the  inion  by  a  line  GI,  and  the  glabella  and 
the  bregma  by  a  line  GB,  an  acute  angle,  BGI,  is  formed.  This  is  the 
"bregma  angle."  Obviously  a  high  vaulted  skull  or  one  that  has  the 
superior  point  B  well  forward  will  show  a  greater  angle  than  a  low  flat 
skull  or  one  with  its  summit  lying  far  back. 

Next,  let  us  drop  a  vertical  from  the  bregma  to  the  line  GI,  cutting 
it  at  X.  Obviously  the  proportion  which  the  vertical  line  BX  bears 
to  the  horizontal  line  GI  will  be  greater  or  less  as  the  arch  or  vault  of 
the  brain  case  is  higher  or  lower.  This  ]iroportion  BX:GI,  expressed  in 
percentages,  is  the  "calvarial  height  index." 

If  now  we  compute  the  proportion  of  the  GX  jiart  of  the  line  GT  to 
the  whole  of  this  line,  we  have  the  "bregma  position  index";  that  is. 
a  numerical  indication  of  how  far  forward  on  the  skull  the  highest  jioint 
B  lies.  A  sloping  or  retreating  forehead  naturally  tends  to  have  the 
bregma  rearward;  whereas  if  the  frontal  bone  is  nearly  vertical,  result- 
ing in  a  high,  domed  expanse  of  forehead,  the  bregma  tends  to  be  situated 
farther  forward,  the  point  X  shifts  in  the  same  direction,  the  distance 
GX  becomes  shorter  in  comparison  to  the  whole  line  GI,  and  the  "bregma 
position  index  ' '  falls  numerically. 

The  "frontal  angle,''  finally,  is  determined  by  drawing  a  line  GF 
from  the  glabella  tangent  to  the  most  protruding  part  of  the  frontal  bone 
and  measuring  the  angle  between  this  and  the  horizontal  GI.  A  >^niall 
frontal  angle  obviously  means  a  receding  forehead. 

All  these  data  can  be  obtained  from  tlie  mere  upper  fragment  of  a 
skull;  they  relate  to  that  feature  wliicli  is  probably  of  the  greatest 
importance  in  the  evolution  of  man  from  the  lower  niiimals — the  develop- 
ment of  the  brain  case  and  therefore  of  the  brain,  especially  of  the 
cerebrum  or  fore-brain;  and  they  define  this  evolution  very  convincingly. 
The  table,  which  compiles  some  of  the  most  im]iortant  findings.  ]>roves 
with  exactness  that  progress  has  been  continuous  in  the  direction  of 
greater  cerebral  development. 
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The  Skull  of  Modern  and  Fossil  Max 

CalvarUd  Bregma 

Pnre  or  S«f<-ifx                                 Height  Bregma  Position           Frontal 

Kn,e   01    .ype,ie.s                                    ^^J^^  ^^^^^  ^^^^^^                ^^^^j^ 

Maximum  for  modern  man 68  66                  .^-.  _               ■-■■ 

Average  for  modern  man 59  o8                  M.o 

90  Central  Europeans  60  61                  31 

28  Bantu  Negroes  59  59                  31 

7  Greenland   Eskimo   56  o8  ^              oU 

43  Australian  natives  56  57.5              o6 

S  Tasmanian  natives  56  _  5(                   -^--                  -^ 

Minimum  for  modern  man 47.5  51                  -ii                   '- 


1    Cro-Magnon   skull 


.50  54  33 


Briinn  ^1  ^t  -  09 

Gallev  Hill  48  •^-  -  %Z 

Briix' 48  51  .-  'O 

Krapina  C 52  ....  .^--  ^0 

Spv  IT  44  50.O  3.3  6. 

Krapina  D   42  50  _  32  _  66 

Chapelle-aux-Saints    40.5  4.o..d  36.o  b.D  _ 

Spv  I  41  45  34..0  o/.o 

Gibraltar  40  oO  .-^  -^-■ 

Xeandertal   40  44  38  62 

Pithecanthropus    34.5  38  42  52.5 

Maximum  for  any  Anthrojioid  ai)e  38  39.5  63  56 

Chimpanzee  32  36  4( 

Gorilla  20  22  42 

Orang-utan   2(  31  4o 

Summarized  Averages 

Modern  races  ^9  58  31  90 

Cro-Magnon  race  50  54  33  ...^ 

Briinn  transition  race  49  52  .—  t ' 

Xeandertal  man  43  47  35  6d 

Pithecanthropus    J 34  38  42  52 

Anthropoid  apes  26  30  4o 
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II.     THE   BEGINNINGS  OF  HUMAN  CIVILIZATION 

Fossils  of  the  Body  and  op  the  Mind 

The  discovery  of  fossils  has  given  us  some  idea  of  the  history  of  the 
human  body  during  the  past  million  years.  The  evidence  is  far  from 
complete;  but  there  is  enough  of  it  to  prove  a  development  much  as  we 
might  expect  it  under  the  hypothesis  of  evolution.  To  some  extent  fossils 
also  afford  an  insight  into  the  development  of  the  human  mind.  The 
capacity  of  a  skull  gives  the  size  of  the  brain.  Its  shape  allows  an 
estimate  to  be  made  of  the  proportions  of  those  parts  of  the  brain  which 
are  known  to  Imve  higher  and  lower  mental  functions.  The  interior 
surface  of  the  skull  corresponds  closely  to  the  outer  surface  of  the  ])rain. 
In  this  way  some  insight  has  been  gained  into  the  development  in  ancient 
types  of  man  of  the  convolutions  and  centers  of  the  brain  surface  with 
which  mental  activity  is  known  to  be  more  or  less  associated.  Even 
limb  bones  yield  some  indirect  indications.  A  straight  thigh  means  an 
erect  posture  of  the  body,  with  the  arms  no  longer  used  for  locomotion. 
Released  from  this  service,  they  are  freed  for  other  purposes,  such  as 
grasping,  handling,  and  various  forms  of  what  we  call  work.  But  a 
hand  adapted  for  work  would  be  useless  without  a  tolerable  intelligence 
to  direct  its  operations.  In  these  ways  tlie  lioncs  of  our  precursors  jiro- 
vide  us  with  some  suggestions  as  to  the  degree  of  develojmient  of  their 
minds.  The  suggestions  are  rather  sketchy  and  incomiilete;  but  they  are 
worth  something. 

A  second  line  of  evidence  is  ver>-  much  fuller.  When  a  human  or 
pre-human  hand  has  made  any  article,  we  can  Judge  from  that  article 
what  its  ])urpose  is  likely  to  liave  Ijeen,  how  it  was  use<l.  how  much 
intelligence  that  use  invol\"ed,  wliat  degree  of  skill  was  necessary  to 
manufacture  the  article.  All  such  artifacts — tools,  weapons,  or  .•inytliiiig 
constructed — are  a  reflection  of  the  degree  of  "culture"  or  civili/at ion. 
elementary  or  advanced,  possessed  by  the  beings  who  made  tluMn. 

On  the  wliole  the  evidence  which  we  can  get  from  artifacts  as  to 
the  degree  of  mental  advancement  of  their  makers  or  users  is  much 
greater  than  the  information  which  we  can  derive  from  ;i  knowledge  of 
the  structure  of  skeletons.  A  large  biain  does  imt  by  any  means  always 
imply  high  int(^lligetu'e.  Kv(Mi  a  much  convoluted  brain  surt'iice  may 
accompany  a  mediocre  niiiul.  In  other  words,  the  correlation  between 
body  and  mind  is  ineoniplete;  or,  if  it  shall  evcM'  prove  to  be  comiilete, 
it  has  not  vet  been  worked  out   with   anv    verv   great   accuracy.     On   the 
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other  hand  au  advanced  tj'pe  of  tool  necessarily  implies  more  skill  in  its 
use,  and  therefore  a  decided  development  of  intelligence.  Similarly,  if 
we  find  nothing  but  simple  tools  occurring  among  any  past  or  present 
people,  we  may  be  sure  that  their  civilization  and  the  training  of  their 
minds  have  remained  backward. 

It  is  true  that  we  cannot  always  infer  from  a  ]iarticular  manufactured 
object  the  mentality  of  the  particular  person  who  owned  and  used  it. 
An  imbecile  niay  come  into  possession  of  a  good  knife  and  even  possess 
some  ability  in  using  it.  But  he  can  acquire  the  knife  only  if  there  are 
other  indi^•iduals  in  his  community  oi'  time  who  know  how  to  smelt  iron 
and  forge  steel.  In  short,  even  a  single  jackknife  is  proof  that  human 
ingenuity  has  progressed  to  the  point  of  making  important  discoveries, 
and  that  arts  of  relatively  high  order  are  being  practiced.  In  this  way 
a  solitary  implement,  if  its  discovery  is  sufficiently  authenticated,  may 
estaljlish  a  relatively  high  or  low  degi'ee  of  civilization  for  a  prehistoric 
period  or  a  vanished  race. 

The  im])lements  manufactured  by  human  hands  of  the  past  are  of 
course  quite  different  from  the  actual  fossil  remains  of  former  human 
beings,  and  it  is  always  necessary  to  distinguish  between  the  two.  The 
one  is  something  made  by  a  human  being  and  in  some  measure  reflecting 
his  intelligence;  Uhe  other  something  left  over  or  preserved  from  the 
human  body  itself.  Nevertheless,  in  a  metaphorical  sense,  the  implements 
of  the  past  may  well  be  spoken  af^s  the  fossils  of  civilization.  They 
are  only  fragments,  but  they  allow  us  to  reconstruct  the  mode  of  life  and 
mentality  of  prehistoric  peoples,  and  even  of  utterly  forgotten  nations, 
in  much  the  same  way  as  the  geologist  and  the  palaeontologist  recon- 
struct from  true  fossils  the  forms  of  life  that  existed  on  the  earth  or  in 
the  se.-is  millions  of  years  ago. 

There  is  even  a  further  parallel.  Just  as  the  geologist  knows  that 
one  fossil  is  older  or  younger  than  another  from  its  position  in  the  earth's 
crust  or  stratum  in  which  it  was  laid  down,  so  the  student  of  the  begin- 
nings of  human  civilization  knows  that  the  deposit  at  the  bottom  of  a 
cave  must  be  more  ancient  than  the  refuse  at  the  top.  He  calls  in  the 
geologist  to  tell  him  the  age  of  a  glacial  deposit  or  of  a  river  terrace, 
and  thus  he  may  learn  that,  of  two  types  of  implements,  found  at 
different  jilaces  or  levels,  one  is  so  many  liundreds  of  thousands  of  years 
or  geological  periods  older  than  the  other.  Tn  practically  every  case,  too. 
the  older  imjilements  are  the  sim})ler.  Tlius  archaeologists  have  succeeded 
in  working  out  an  evolution  of  civilization  which  parallels  very  neatly 
the  evolution  of  life  forms.  This  evolution  of  the  human  mind  as  it  is 
reflected  in  the  artifacts  preserved  from  the  various  strata  of  civiliza- 
tion, beginning  with  the  lowest  and  earliest,  is  tlie  snli.ject  of  the  present 
essav. 
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There  is  another  way  in  which  the  evidence  on  the  two  lines  of 
evolution  is  similar:  its  incompleteness.  Darwin  in  a  famous  passage 
describes  the  geological  record  as  a  book  from  which  whole  chapters 
are  missing;  of  others,  but  stray  leaves  remain;  and  only  now  and  then 
have  consecutive  pages  been  preserved  unmutilated.  Humanity  has 
always  been  so  much  less  populous  than  the  animal  kingdom,  especially 
in  its  earlier  stages,  that  the  number  of  individuals  whose  bones  have 
been  preserved  as  fossils  is  infinitely  smaller.  The  result  is  that  we 
account  ourselves  extremely  fortunate  in  having  been  able  to  assemble 
three  or  four  not  quite  complete  skeletons,  and  fragmentary  portions 
of  two  or  three  dozen  other  individuals,  of  the  Xeandertal  race  which 
inhabited  western  Europe  for  thousands  of  years.  For  still  earlier  races 
or  species  of  man  the  actual  data  are  even  scantier.  It  is  appalling  to 
realize  that  all  our  knowledge  of  so  fundamental  a  form  as  Pithecan- 
thropus, the  earliest  of  all  the  antecedents  of  man  yet  known,  rests  upon 
two  bones  and  two  teeth,  plus  a  third  tooth  discovered  as  the  sole  result 
of  a  subsequent  expedition.  The  Heidelberg  man,  the  earliest  ])ositively 
human  type,  has  had  to  be  reconstructed  from  a  single  jaw  bone. 

The  remains  which  illustrate  the  (levelo]inient  of  the  human  mind  are 
not  so  scarce,  however.  A  single  man  might  easily  manufacture  hundreds 
or  even  thousands  of  tools  or  implements  in  the  course  of  a  lifetime. 
When  these  are  of  stone  they  are  practically  imperishable  and  need 
merely  to  be  located  and  dug  up  to  be  recovered;  whereas  it  is  only  the 
exceptional  skeleton,  protected  by  favorable  circumstances,  of  which  the 
bones  will  endure  for  thousands  of  years.  For  every  very  ancient  fossil 
trace  of  man  that  has  been  found,  we  have  therefore  thousainls  of  tlio 
works  of  his  hands. 

Tlie  incompleteness  of  the  cultural  record  is  not  in  the  insufficient 
number  of  the  specimens,  but  in  their  onesidedness.      Objects  of  stone, 

^.eiiei;.  those  of  horn  and  of  metal,  last;  clothing,  fabrics,  skins,  basketry, 
and  wooden  articles  decay  so  rapidly  as  to  stand  practically  no  chance 
of  being  preserved  for  tens  of  thousands  of  years.     The  data  on  which 

^we  base  our  conception  of  the  most  ancient  luiinan  life  arc  therefore 
disKncfly  incomplete.  Tools  in  general  have  been  found  in  abundance; 
olTjBfila  inantifactured  with  tools  from  softer  and  less  enduring  materials 
are  extremely  scarce.  Now  and  then  a  piece  of  an  earthenware  pot  may 
show  the  imprint  of  a  textile.  Textiles  and  foodstuffs  are  occasionally 
preserved  by  charring  in  fire  or  by  jienetration  of  metallic  salts.  Char- 
coal or  ashes  found  in  j)ockets  or  beds  indicates  that  fire  was  maintained 
in  one  sjiot  for  considerable  periods,  and  must  therefore  have  been 
controlled  and  used,  possibly  even  produced,  by  human  agency.  A  bone 
needle  with   an   eye  proves  that   someone  must   have   sewn,   and   we  can 
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Fig.  7.  Stratification  in  the  cave 
of  Castillo,  Spain.  The  cultural  periods 
are  represented  by  successive  layers 
containing  implements,  separated  by 
layers  of  natural  debris.  The  strata 
that  bear  implements  are:  1,  Acheu- 
lean;  2,  3,  4,  early,  middle,  and  late 
ifousterian;  5,  early  Aurignacian;  f, 
7,  8,  late  Aurignacian;  9,  Solutrean; 
10,  11,  early  and  l«te  Magdalenian; 

12,  Azilian,    transition   to   Xeolithic; 

13,  earliest  Age  of  Bronze. 
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therefore  assume  that  garments  were  worn  at  the  time.  But  for  every 
point  established  in  this  way  there  are  dozens  about  which  our  knowledge 
remains  totalU'  blank. 

Our  understanding  of  the  social  and  religious  life  of  the  earliest  men 
is  naturally  filled  with  the  greatest  gaps,  and  the  farther  back  we  go 
in  time  the  greater  is  the  darkness  that  envelops  us.  The  problem  is 
as  difficult  as  that  of  figuring  accurately  the  degree  of  intelligence 
attained  by  the  mailed  fishes  of  the  Devonian  age  some  thirty  or  forty 
million  years  ago,  or  of  estimating  whether  the  complexion  of  Pithecan- 
thropus was  black,  brown,  or  white.  We  can  guess  on  these  matters. 
We  may  by  the  most  careful  comparisons  obtain  some  partial  and  indirect 
indication  of  an  answer.  But  it  is  clearly  wisest  not  to  try  to  stretch 
too  far  the  conclusions  which  can  be  drawn.  Imagination  has  its  value 
in  science  as  in  art  and  other  aspects  of  life;  yet  when  it  becomes 
disproportionate  to  the  facts,  it  is  a  danger  instead  of  an  aid. 

Still,  now  and  then  something  has  come  down  to  us  from  which  we 
may  draw  inferences  with  a  reasonable  prospect  of  certainty  even  con- 
cerning the  non-material  sides  of  life.  If  human  bones  are  discovered 
charred  and  split  open  we  have  good  reason  for  believing  these  bones 
to  be  the  remains  of  a  cannibal  feast.  When  a  prehistoric  skeleton  is 
found  in  the  position  in  which  the  man  might  have  died,  the  presumption 
is  strong  that  the  people  of  that  time  simply  abandoned  their  dead  as 
animals  would.  If  on  the  other  hand  the  skeleton  lies  intact  with  its 
arms  carefulh'  folded,  there  is  little  room  for  doubt  that  the  men  of  the 
time  had  progressed  to  the  point  where  the  survivors  put  away  their 
dead;  in  other  words,  that  human  burial  had  been  instituted,  and  that 
accordingly  at  least  some  rude  form  of  society  was  in  existence.  When, 
perhaps  from  a  still  later  period,  a  skeleton  is  found  with  red  paint 
adhering  to  the  bones,  although  these  lie  in  their  natural  places,  the  only 
conclusion  to  be  drawn  is  that  the  dead  body  was  coated  with  pigment 
before  being  interred  and  that  as  the  soft  tissues  wasted  away  the  red 
ochre  came  to  adhere  to  the  bones.  In  this  case  the  painting  was  evidently 
]>art  of  the  ritual  performed  over  the  dead. 

Stoxk  and  ]\Ietals 

The  record  of  man 's  existence  on  earth  is  divided  into  two  great 
periods.  In  the  later  of  these,  in  which  we  are  still  living,  metals  were 
used;  in  the  earlier,  metals  were  unknown  and  tools  made  of  stone. 
Hence  the  terms  "Age  of  Stone"  and  " -Vge  of  ^Tetals"  are  entirely 
appropriate.  The  duration  of  these  two  main  jioriods  is  very  unequal. 
Metals  were  first  used  in  Asia  about  4000  B.C.  and  in  Euro}>e  about  .3000 
B.C.:  say  five  to  six  thousand  years  ago.    The  most  conservative  authorities, 
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however,  would  allow  forty  or  fifty  thousand  years  for  the  Stone  Age; 
while  other  students  make  it  cover  a  full  half-million  years.  We  may 
assume  an  intermediate  figure  of  about  a  quarter  of  a  million  years: 
which  gives  the  Stone  Age  a  duration  fifty  times  as  long  as  the  Age  of 
Metals.  When  we  remember  that  hand  in  hand  with  metals  came  the 
art  of  writing  and  an  infinite  variety  of  inventions,  it  is  clear  that 
much  more  progress  has  been  made  in  the  comparatively  brief  period  of 
metals  than  in  the  immeasurably  longer  time  that  preceded  it.  Progress 
in  the  Stone  Age  was  not  only  slow,  but  the  farther  back  we  go  in  this 
Age  the  more  lagging  does  the  evolution  of  human  culture  seem  to  have 
been.  We  can  definitely  recognize  a  tendency  toward  the  acceleration 
of  evolution:   the  farther  progress  has  got  the  faster  it  moves. 

The  Age  of  Metals  is  subdivided  into  the  Iron  Age,  which  begins  some 
three  thousand  years  ago,  say,  about  1500-1000  B.c;  and  an  earlier  Bronze 
Age.  In  the  Bronze  Age  we  must  distinguish  first  a  period  in  which  native 
copper  was  employed  in  some  parts  of  the  world;  after  which  comes  an 
era  in  which  it  had  been  learned  that  copper  melted  with  a  proportion 
of  about  one-tenth  tin,  thus  producing  bronze,  was  a  superior  material. 
Within  the  past  five  thousand  years,  therefore,  there  are  recognized 
successively  the  ages  of  copper,  of  bronze,  and  of  iron. 

Broadly  speaking,  these  five  thousand  years  are  also  the  historic 
period.  Not  that  we  have  historic  records  going  back  so  far  as  this 
for  every  peoj)le.  But  the  earliest  preserved  documents  that  the  his- 
torian uses,  the  written  records  of  Egypt  and  Babylonia,  are  about  five 
thousand  years  old.  The  Age  of  Metals  thus  corresponds  very  closely 
with  the  period  of  History;   the  Stone  Age,  with  Prehistory. 

The  Old  axd  the  Xew  Stone  Ages 

The  Stone  Age,  apart  from  a  rather  doubtful  introductory  era  to  be 
mentioned  later,  falls  into  two  grand  divisions,  the  Old  Stone  Age  and 
the  New  Stone  Age.  In  technical  works  these  are  called  the  Palaeolithic 
and  the  Neolithic.  These  words  of  Greek  origin  mean  literally  "old 
stone"  and  "new  stone"  periods.  The  criterion  by  which  these  two 
grand  divisions  are  distiiiguislied  is  this.  In  the  Palaeolithic,  artifacts 
were  made  only  by  chipi)ing,  that  is,  some  process  of  fracturing  stone. 
In  the  Neolithic,  stone  objects  were  pecked,  ground,  rubbed,  and  often 
polished.  Indeed  the  two  periods  have  sometimes  been  designated  as 
the  epochs  of  rough  stone  and  polished  stone  implements.  But  this 
description  is  somewhat  misleading.  An  object  may  have  been  manu- 
factured in  the  New  Stone  Age  and  have  been  left  unpolished.  Its 
essential  quality,  that  it  was  made  by  friction  instead  of  by  fracturing, 
remains  the  same.     A  good  many  pieces  that  undoubtedly  date  from  the 
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new  Stone  Age  feel  comparatively  rough  under  the  hand;  occasionally 
a  Palaeolithic  implement  is  found  which  has  not  been  polished  at  all 
but  happens  to  present  quite  smooth  surfaces  simply  because  the  stone 
broke  away  in  even  planes  as  it  was  struck. 

Now  a  tolerable  Neolithic  ax  or  mortar  can  be  made  without  much 
difficulty  by  anyone  willing  to  take  the  trouble.  Even  a  civilized  person 
entirely  inexperienced  in  the  working  of  stone  would  be  likely  to 
produce  a  fairly  satisfactorj'  implement  by  the  gi-inding  or  rubbing 
technique.  If,  however,  he  attempted  to  manufacture  a  chipped  stone 
tool,  even  of  the  earliest  and  simplest  type,  he  would  probably  fail 
repeatedly  before  learning  to  control  the  method  well  enough  to  turn 
out  an  implement  without  first  breaking  or  ruining  a  dozen.  In  short, 
the  manual  dexterity  required  to  produce  the  best  forms  of  chipped 
stone  tools  is  greater  than  that  needed  for  ground  ones.  Inasmuch  as 
the  chipping  process  is  however  so  much  the  earlier,  we  are  confronted 
here  with  an  ap})arent  excejition  to  the  general  trend  of  cultural  evolu- 
tion. 

Yet  the  exception  is  only  on  the  surface.  It  is  true  that  so  far  as 
skill  alone  is  concerned  a  good  chijjped  tool  is  more  difficult  to  make 
than  a  ground  one.  But  it  can  be  made  in  a  shorter  time.  A  rough 
stone  tool  can  be  manufactured  in  a  very  few  minutes.  A  good  artifact 
may  be  preceded  by  a  number  of  unsuccessful  attempts  or  "rejects," 
and  yet  be  produced  in  an  hour  or  less.  The  processes  of  pecking,  grind- 
ing, and  polishing,  on  the  other  hand,  are  laborious.  Tliey  are  slow  even 
when  pursued  with  modern  steel  tools;  and  when  the  shaping  material 
is  no  better  than  another  stone,  or  sand,  as  was  of  course  always  the 
case  in  prehistoric  times,  the  duration  of  the  labor  must  have  1)een  almost 
heartrending.  Weeks  or  at  least  days  would  be  required  to  manufacture 
a  single  implement.  If  the  work  was  done  intermittently  at  odd  times, 
we  may  imagine  tliat  many  a  stone  ax  was  moutlis  in  being  jiroduced. 
Patience  and  forethouglit  of  a  rather  liigh  order  are  tlius  necessarily 
involved  in  tlie  malsing  of  implements  of  tlie  Xeolithic  tyjie.  Dexterity 
is  replaced  by  higher  qualities  of  what  might  be  called  the  moral  order. 
The  earliest  men  apjiarently  quite  lacked  these  traits.  They  would 
not  sit  down  today  to  cominiMico  sometliing  that  would  not  be  available 
for  use  until  a  month  latei'.  What  they  wanteil  they  seem  to  have 
wanted  at  once.  To  think  ahead,  to  sacrifice  present  convenience  to 
future  advantage,  must  have  been  quite  foreign  to  their  whole  way  of 
life.  Therefore  they  chipped;  and  although  in  the  lapse  of  thousands 
of  years  they  learned  to  do  some  chijiping  of  very  high  quality,  they 
continued  to  operate  with  modifications  of  the  some  rough  and  rajud 
])rocess.  The  uses  to  which  their  implements  could  be  put  were  also 
correspondingly  restricted.     \u  ax  with  a   true  edge,  a  real  chisel,  or  a 
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mortar  in  which  grinding  can  be  done,  can  scarcely  be  made  by  chipping 
alone.  It  was  not  until  men  had  learned  to  restrain  their  childlike  impulse 
to  work  only  for  the  immediate  purpose,  and  had  acquired  an  increased 
self-control  and  discipline,  that  the  Neolithic  grinding  of  stone  came 
into  use. 

One  principle  must  be  clearly  adhered  to  in  the  dating  or  proper 
arrangement  of  the  periods  of  prehistoric  time:  the  principle  that  it  is 
always  the  highest  or  most  advanced  types  of  imjalements  which  deter- 
mine the  age  of  a  deposit.  Lower  forms  almost  invariably  persist  from 
the  earlier  periods  into  the  later,  together  with  the  newly  invented 
higher  types.  The  men  of  Neolithic  time  did  not  wholly  give  up  making 
chipped  implements  because  they  also  ground  stone.  Just  so  we  have 
not  entirely  discarded  the  use  of  stone  because  we  use  metals,  and  we 
still  emjiloy  copper  for  a  great  variety  of  purposes  although  we  live  in 
an  age  of  which  iron  and  steel  are  characteristic.  To  reckon  a  people 
as  Palaeolithic  because  they  had  chipped  implements  as  well  as  ground 
ones,  would  be  as  obviously  absurd  as  to  assert  that  we  still  belong  to 
the  Stone  Age  because  we  build  houses  of  granite. 

This  caution  seems  elementary  enough.  But  it  has  sometimes  been 
overlooked  by  scholars  in  the  pursuit  of  a  theory  that  made  them  try 
to  stamp  some  prehistoric  or  savage  race  as  being  particularly  primitive. 
If  in  a  stratum  of  ancient  remains  we  find  a  thousand  chipped  artifacts 
and  only  ten  that  are  ground  or  polished,  but  the  latter  were  unques- 
tionably left  there  at  the  same  time  as  the  thousand  chipped  ones,  we 
are  justified  in  reckoning  the  whole  deposit  as  dating  from  the  Neolithic 
period.  For  in  such  a  case  it  is  clear  that  the  art  of  grinding  must 
have  been  already  known,  even  though  it  may  as  yet  have  been  practiced 
only  occasionally. 

Now  we  find  that  all  surviving  peojdes  of  primitive  culture — American 
Indians,  Australian  black-fellows,  Polynesians,  Hottentots,. and  the  like — 
have  attained  the  Neolithic  stage  of  development.  It  is  true  enough 
that  many  Ameiican  Indian  tribes  chipped  arrow-points  and  knives  far 
more  frequently  than  they  would  grind  out  axes.  Yet  without  exception 
they  also  knew  the  process  of  grinding  stone  and  applied  it  to  some 
purpose.  For  this  reason  the  endeavors  that  have  been  made  by  certain 
authors,  wlio  conqiare  ]>articular  modern  savage  i>eoj)les  to  the  races  of 
prehistoric  Europe  on  the  basis  of  a  similarity  of  their  chipped  imjde- 
nients,  are  rather  misleading.  It  is  perfectly  true  that  tools  very  like 
tliose  produced  in  the  Mousterian  period  of  the  Old  Stone  Age  are  made 
by  the  modern  Australian  tribes,  and  that  the  Magdalenian  implements 
from  near  the  end  of  the  Old  Stone  Age  find  close  parallels  among  those 
of  the  Eskimo.  But  l»oth  the  Australians  and  the  Eskimo  practice  the  art 
of  rubbing  and  polishing  of  stone,  which  was  unknown  in  the  Palaeolithic. 
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They  therefore  belong  clearly  to  a  higher  stage  of  civilization;  and  too 
great  an  insistence  on  such  parallels  would  be  likely  to  give  rise  to  the 
implication  that  the  Australians  were  a  species  of  belated  Mousterian 
Stone  Age  men,  and  the  Eskimo  only  Magdaleniaus  whom  the  Arctic 
regions  had  somehow  perpetuated  for  ten  thousand  years;  which  would 
be  a  wholly  unproved  and  probably  erroneous  conclusion.  The  stage  of 
development  of  the  art  of  chipping  in  stone  may  be  the  same;  many  other 
arts  and  customs  of  modern  Australian  black-fellows  and  of  Eskimos, 
and  their  bodily  types,  differ  from  those  of  the  prehistoric  Europeans. 

With  the  basic  distinction  of  the  Old  Stone  and  New  Stone  Ages  and 
the  Ages  of  Copper,  Bronze,  and  Iron  clearly  in  mind,  we  are  now  in 
position  to  trace  the  development  of  human  civilization  in  somewhat 
greater  detail,  through  the  earlier  of  these  periods. 


The  Eolithic  Age 

Another  period,  the  earliest  of  all  jieriods  of  human  handiwork, 
although  a  somewhat  doubtful  one,  is  the  Eolithic,  or  age  of  the  "dawn 
of  stone''  imjilements. 

On  purely  theoretical  grounds  it  appears  quite  likely,  even  almost 
inevitable,  that  the  first  definitely  chipped  implements  did  not  develop 
full-fledged,  but  were  preceded  by  still  cruder  tools,  made  perhaps  without 
clear  intent,  and  at  any  rate  so  rough  and  half-shaped  that  they  would 
be  difficult  to  recognize. 

After  the  evolution  of  Palaeolithic  implements  had  become  pretty 
well  known,  this  conjecture  began  to  be  su])ported  by  evidence,  or  at 
least  by  alleged  evidence.  Investigators,  especially  Eutot  in  Belgium, 
began  to  find  flints  of  which  it  was  difficult  to  say  whether  or  not  they 
had  been  used  by  luiman  hands;  and  these  ]iie(es  occurred  in  extremely 
ancient  deposits.  On  the  basis  of  these  discoveries  Eutot  and  his 
followers  established  the  Eolithic  period.  Some  scholars  have  consistently 
assailed  this  Eolithic  age  as  imaginary,  asserting  that  the  so-called  eoliths 
were  nothing  but  accidental  products  of  nature.  Other  students  have 
definitely  accei^ted  the  eoliths  and  recognize  the  stage  of  embryonic  or 
prehuman  civilization  which  they  imply.  Still  otlier  archaeologists 
remain   in   doubt;   and  their  attitude  is  ^lerliajis  tlie  safest  to  share. 

Tlie  \ie\v  now  most  prevalent  is  that  the  alleged  Eolithic  flints  may 
have  been  used  by  early  human  bands,  ])ut  tliat  they  Avere  almost  cer- 
tainly not  manufactured.  This  would  make  them  tools  only  in  the  sense 
in  which  the  limb  of  a  tree  is  a  tool  when  a  man  in  distress  picks  it  up 
in   order  to  defend  liimself  with   it. 
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The  eoliths  are  more  or  less  irregular  pieces  of  flint  or  similar  stone, 
some  of  them  so  blunt  that  they  must  have  been  very  inefficient  if  used 
for  chopping  or  cutting  or  scraping.  Small  nocks  or  chips  along  the 
edge  are  believed  not  to  have  been  flaked  off'  with  the  conscious  intent 
of  producing  an  edge,  but  to  have  become  chijjped  away  through  usage 
while  the  stone  was  being  manipulated  as  a  naturally  formed  tool.  This 
would  be  much  in  line  with  our  picking  up  a  cobblestone  in  default  of 
an  ax  or  liammer,  and  continuing  to  maul  away  with  it  until  the  rough 
handling  broke  off  several  pieces  and  happened  accidentally  to  produce 
an  edge.  That  the  eoliths  were  such  unintentionally  made  tools  is  the 
most  that  can  safely  be  claimed  for  them. 

Even  so  some  doubts  remain.  Stones  similar  to  eoliths  in  every 
respect  except  that  their  fractures  show  a  fresher  appearance,  have  been 
taken  by  dozens  out  of  modern  steel  drums  in  which  flint-bearing  chalk 
was  being  broken  for  industrial  purposes. 

Then,  too,  the  first  believers  in  the  authenticity'  of  the  eoliths  reported 
them  as  occurring  from  the  middle  and  earlier  layers  of  the  Pleistocene, 
in  which  periods  we  know  that  nearly  human  or  half-human  types  like 
Heidelberg  man  and  Pithecanthropus  were  already  in  existence.  These 
two  species  being  more  similar  to  modern  man  than  to  the  apes  or  other 
animals,  we  must  imagine  them  to  have  been  gifted  with  at  least  some 
glimmerings  of  human  intelligence.  It  would  therefore  have  been 
entirely  possible  for  them  to  supplement  the  tools  with  which  nature 
endowed  them — their  hands  and  teeth — with  flints  which  they  picked 
up  and  manipulated  in  one  useful  way  or  another  without  particularh- 
troubling  to  shape  the  stones. 

So  far  the  argument  is  all  in  favor  of  the  reality  of  the  eolith. 
Before  long,  however,  it  was  discovered  that  eoliths  were  not  esjiecially 
more  abundant  in  the  middle  Pleistocene  just  previous  to  the  opening 
of  the  Palaeolithic,  when  we  should  exjject  them  to  luuve  been  most 
numerous,  than  they  were  in  tlie  early  Pleistocene,  when  the  human 
species  must  still  have  been  most  rudimentary.  Then  it  was  found  that 
eoliths  occur  in  lower  strata  than  tlie  earliest  Pleistocene,  namely,  in  the 
Pliocene,  in  the  Miocene,  and  perhaps  even  earlier,  in  the  Oligocene. 
Yet  these  periods  are  divisions  of  the  Tertiary,  or  Age  of  Mammals — 
the  age  before  man  had  been  evolved!  In  short,  the  argument  cuts  too 
f;ir.  Once  we  begin  to  accept  eoliths  it  is  difficult  to  stop  accepting 
them  witliout  carrying  them  liack  into  a  period  of  geological  history 
when  evolution  could  scarcely  have  jiroduced  a  form  sufficiently  advanced 
in  intelligence  to  use  them. 

I'erhaps  on  the  whole  the  strongest  argument  in  favor  of  the  authen- 
ticity of  the  Pleistocene  eoliths  is  the  fact  that  the  first  implements 
known  positively  to  belong  to  the  Old  Stone  Age  are  just   a   little  too 
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well  shaped  and  efficient  to  represent  the  products  of  the  very  beginnings 
of  human  manual  dexterity.  We  cannot  help  but  look  for  something 
antecedent  that  was  simpler  and  ruder;  and  this  need  of  the  imagination 
the  eoliths  do  go  a  long  way  to  satisfy. 

The  Palaeolithic  Age:  Duration,  Climate,  Animals 

With  the  Eolithic  period  passed  and  the  Palaeolithic  definitely  entered, 
our  history  of  incipient  human  culture  is  on  a  solid  foundation,  especially 
so  far  as  western  Europe,  the  best  explored  region,  is  concerned.  The 
general  relation  of  this  Old  8tone  Age  in  geological  time  maj^  be  defined 
as  follows.  The  Quaternary,  whose  duration  is  estimated  to  have  been 
about  a  million  years,  is  subdivided  into  the  Pleistocene  and  the  Recent. 
Of  the  two,  the  Recent  is  very  much  sliorter  than  the  Pleistocene. 
Broadly  sjieaking,  from  ninety-five  to  ninety-nine  per  cent  of  the  total 
duration  of  the  Quaternary  was  occupied  by  the  Pleistocene.  The  small 
remainder  which  the  geologist  calls  "recent,"  corresponds  to  those 
periods  which  the  archaeologist  and  the  historian  name  the  New  Stone 
and  Metal  Ages;  say  the  past  ten  or  twelve  thousand  j'ears.  The  Old 
Stone  Age  therefore  falls  in  the  Pleistocene.  But  it  occupies  only  the 
later  duration  of  the  Pleistocene;  the  earlier  part  of  the  Pleistocene  is 
Ijarren  of  tools  or  other  records  of  human  culture,  except  so  far  as  the 
eoliths  may  be  so  considered. 

The  proportion  of  the  Pleistocene  which  is  covered  by  the  Old  Stone 
Age  is  somewhat  variously  estimated.  Some  geologists  will  not  allow 
the  Palaeolithic  to  have  extended  over  more  than  the  last  tenth  of  the 
Pleistocene.  This  would  give  it  a  duration  of  about  a  hundred  thousand 
years.  Other  authorities  carry  the  Palaeolithic  back  over  the  last  half 
of  the  Pleistocene,  ot  about  five  hundred  thousand  years.  In  this  essay 
the  intermediate  figure  of  a  (|uarter  of  a  million  years  is  assumed  as  the 
duration  of  the  Palaeolithic. 

The  geologist,  because  he  deals  with  such  enormous  durations,  has 
to  operate  on  a  broad-gauge  scale,  and  usually  disdains  to  commit  him- 
self to  close  estimates  of  years.  To  measure  the  lapse  of  time  within 
the  Pleistocene,  he  has  found  it  most  useful  to  avail  himself  of  the 
evidences  left  by  the  great  glaciers  or  ice  sheets  which  repeateilly  cov- 
ered }>arts  of  several  continiMits  during  tlit^  Pleistocene,  and  ho  lias  there- 
fore given  this  ])eriod  its  jioindar  name  of  "glacial  epoch.'"  These 
glaciations  must  be  imagined  as  having  occurred  on  a  nuich  vaster  scale 
than  we  might  at  first  infer  from  the  shruniuui  remnants  of  the  glaciers 
that  persist  in  the  Alps  and  other  mountains.  The  Pleistocene  glaciers 
were  vast  sheets,  hundreds  of  feet  in  thickness,  sliding  uniformly  over 
valleys,  hills,  and  mountains  exce])t  for  an  occasional  high  jieak.     Modern 
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Greenland,  which  is  wholly  buried  under  a  solid  ice  cap,  evidently  pre- 
sents a  pretty  fair  picture  of  what  the  northern  parts  of  Europe  and 
Xorth  America  repeatedly  looked  like  during  the  Pleistocene. 

Four  such  glaciations,  or  periods  of  maximum  extent  of  the  conti- 
nental ice,  have  been  recognized,  and  more  or  less  correlated,  in  Europe 
and  North  America.  In  Europe  they  have  been  designated  as  the  Giinz, 
Mindel,  Riss,  and  Wiirm  glaciations  respectively.*  Each  of  these  is  tlie 
name  of  a  locality  in  the  AIjjs  at  which  typical  moraines  or  erosions 
produced  by  the  ice  of  that  period  have  been  carefully  observed. 

Between  these  four  successive  advances  of  the  ice  sheets  there  fell 
more  temperate  eras,  some  of  them  rather  arid,  and  others  moist  and 
ahnost  tro])i('al  even  in  tlie  latitude  of  Europe.  These  mild  intervals 
are  known  as  the  interglacial  periods.  That  Europe  was  free  from  ice 
during  these  interglacial  periods  is  shown  not  only  by  facts  of  a  purely 
geological  nature  but  by  the  occurrence  in  these  periods  of  fossils  of 
a  semi-tropical  flora  and  fauna  which  included  elephants,  rhinoceroses, 
lions,  and  the  like. 

Coming  now  to  a  consideration  of  the  relation  of  man  to  these  ice 
eras,  we  find  that  the  first,  second,  and  probably  the  third  glaciations 
passed  without  leaving  an;#  evidence  of  manufactured  stone  implements. 
In  the  last  interglacial  period,  that  which  falls  between  the  Riss  and 
the  Wiirm  glaciations,  the  so-called  "Chellean  picks"  appear;  and  from 
then  on  the  record  of  artifacts  is  a  continuous  one.  Considerable  parts 
of  Euro]ie  remained  habitable  all  through  the  fourth  and  last  glaciation, 
the  Wiirm  jieriod,  as  the  implements  discovered  prove.  Gradually, 
although  irregularly  and  with  three  minor  advances  and  recessions,  always 
diminishing  in  rigor,  however,  this  last  predominance  of  the  ice  died 
away;  until,  hy  the  time  its  effects  had  wholly  disappeared,  and  the 
geologically  "Kecent"  era  was  inaugurated,  human  civilization  had 
evolved  to  a  jioint  wliero  it  began  to  enter  the  New  Stone  Age. 

The  animals  wliose  fossils  are  found  in  the  same  deposits  with  human 
skeletons  and  artifacts,  have  been  of  the  greatest  assistance  in  the 
determination  of  the  periods  of  such  remains.  The  fossils  are  partly 
of  extinct  s]iecies  until  toward  the  very  end  of  the  Pleistocene,  when 
li\ii:g  types  of  animals  begin  to  prevail.  W'liile  the  identification  of 
the  \arious  species,  and  the  fixation  of  th(>  age  of  each,  is  the  work 
of  the  specialist  in  palaeontology,  the  results  of  such  studies  are  all 
important  to  the  historian  of  man's  beginnings,  because  they  help  to 
determine  clironology.  If  artifacts  are  found  in  association  with  fossil 
remains  of  an  extinct  animal  such  as  the  mammoth  or  the  woolly 
rhinoceros,  they  are  obviously  older  than  artifacts  that  are  accomjianied 
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only  by  the  bones  of  the  reindeer,  the  dog,  or  other  living  species.  For 
this  reason,  although  the  history  of  mammalian  life  in  the  past  is  a 
science  in  itself,  it  also  has  close  relations  with  human  prehistory. 
Some  of  the  most  characteristic  animals  of  the  later  Pleistocene,  and  the 
successive  stages  of  human  cultural  development  with  which  they  were 
associated,  are  the  following: 


The  Later  Glacial  Fauna  of  Western  Europe 

Second  Interglacial  fauna:  typically  Pre-Palaeolithic,  but  in  part  sur- 
viving into  the  Chellean: 

Southern  mammoth,  EJephas  meridionalis. 
Etruscan  rhinoceros,  Bliinoceros  etniscus. 
Hippopotamus  major. 
Sabre-tooth  tigers,  Machaerodus. 
Striped  hyaena.  Hyaena  striata. 
Steno's  horse,  Equus  stenonis. 
Bison  antiquus. 

Mastodon,  tapir,  anthropoids,  and  all  primates  but  man  and 
the  macaque  monkey  already  extinct  in  western  Europe. 

Third  Interglacial  fauna:  typically  Chellean  and  Acheulean: 

Straight-tusked  elephant,  Elephas  antiquus. 

Broad-nosed  rhinoceros,  Bliinoceros  MercMi. 

Lion,  Felis  leo  antiqua. 

Spotted  hyaena.  Hyaena  crocuta. 

Brown  bear,  Ursus  arctos. 

Horses,  probably  several  varieties. 

Fourth   Glacial   and   Fost glacial   fauna:   typically    Mousterian    to    Mag- 
dalenian: 

Woolly  iiiaiiiiuoth,  Elephas  primigenius. 

Woolly  rhinoceros,  Ehinoceros  antiquitatis. 

Cave  lion,  Felis  leo  spelnea. 

Cave  hyaena,  Hyaena  crocuta  spelaea. 

Cave  bear,  Ursus  spelacvs. 

Steppe  horse  and  Kiang,  Equus  caballus. 

Ibex. 

Banded  lemming,  Myodes  torquatus. 

Continuing  through  these  three  periods  a)id  still  surviving : 

Bison,  Bison   ])riscHs. 

Wild  cattle.  Bos  primigenius. 

■Red  deer  or  stag,  Cervus  elaphus. 

Eoe-deer,  Capreohis. 

Reindeer,  Rangifer  tarandus. 

Wild  boar,  Sus  scrofa. 


Tlie  Bfcjiniiings  of  Human  Civilization 


37 


SrBDIVISIONS   OF  THE   PALAEOLITHIC   AGE 

The  j)laces  at  which  the  men  of  the  Stone  Age  lived  and  where  their 
debris  accumulated  are  known  as  ' '  stations. ' '  The  word  was  first 
employed  in  this  sense  in  French,  but  has  been  taken  over  into  other 
languages.  A  ' '  station ' '  then  is  simply  a  spot  at  which  prehistoric 
remains  of  human  occupation  are  found.  Many  hundreds  of  these  have 
been  discovered  in  western  Europe.  In  general  they  divide  into  two 
classes.  One  kind  is  found  in  the  open,  mostly  in  the  gravels  laid  down  by 
streams,  and  is  therefore  known  as  ' '  River  Drift ' '  or  simply  ' '  Drift ' ' 
stations.      The   otlier    ]\ind    is   found   in   caves   or   under    sheltering   rocks. 


Map  1.     Typo  stations  of  the  six  Palaoolitliic  periods. 


The  great  majority  of  Drift  stations  have  proved  to  be  from  the  earlier 
or  Ijower  Palaeolithic,  whereas  the  Cave  stations  date  mostly  from  the 
later  or  Ui)per  Palaeolithic.  The  Drift  and  the  Cave  periods  are  there- 
fore often  distinguished  witliin  the  Old  Stone  Age,  especially  by  English 
archaeologists.  French  and  American  students  generally  use  the  more 
exact  terms  "Lower  Palaeolithic"  and  "Upper  Palaeolithic.'' 
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Tlie  student  who  contributed  most  to  the  foundation  of  our  knowledge 
of  the  Palaeolithic  jieriod  was  Gabriel  de  Mortillet,  a  Frenchman. 
Be  Mortillet  at  first  recognized  four  distinct  sub-perioils  of  the  Palaeo- 
\lithic,  each  possessing  its  own  distinctive  kinds  of  implements.  His 
rour  periods,  each  named  after  one  particular  ''station,"  are  the  Chel- 
lean  or  earliest;  the  jNIousterian;  the  Solutrean;  and  the  Magdalenian 
or  latest.  These  derived  their  designations  from  the  four  statious  of 
Chelles  in  northern  France,  and  of  Le  Moustier,  Solutre^  and  La  Made- 
leine in  southern  France.  De  Mortillet  did  not  endeavor  to  relate  the 
culture  of  each  of  these  four  periods  wholly  to  the  particular  locality 
after  which  he  named  it.  He  merely  chose  these  stations  as  typical  and 
recognized  many  others  as  belonging  to  the  same  eras. 

As  more  and  more  implements  were  found  and  studied  more  closely, 
it  was  recognized,  in  part  by  de  Mortillet  himself,  that,  w'hile  his  original 
classification  w-as  sound,  it  was  also  incom]»lete.  Two  other  periods  had 
to  be  admitted.  One  of  these,  the  Acheulean,  falls  just  before  the 
Mousterian,  and  the  second,  the  Aurignacian,  immediately  after  it.  This 
makes,  then,  six  periods  within  the  Old  Stone  Age;  and  these  have  been 
adopted  by  all  students  of  the  prehistory  of  man  in  Europe.  The  first 
three,  the  Chellean,  Acheulean,  and  Mousterian,  make  up  the  Lower 
Palaeolithic  or  chief  ])ortion  of  the  Drift;  trie  last  three,  the  Aurignacian, 
Solutrean,  and  Magdalenian,  constitute  the  Upper  Palaeolithic  or  pre- 
eminently Gave  period.  These  six  divisions  of  the  Old  Stone  Age  are 
so  essential  to  an  understanding  of  the  prehistory  of  man,  that  the  serious 
student  finds  it  necessary  to  know  their  names  and  sequence  with  instan- 
taneous exactness.* 

Human  Baciat,  Types  in  thk  Palaeot.itiiic  Age 

When  it  comes  to  defining  the  types  of  fossil  man  in  tlie  Palaeolithic, 
a  rather  curious  situation  develops.  Long  before  there  was  even  a  true 
Stone  Age,  in  the  early  and  middle  Pleistocene,  there  lived  the  half- 
human  Pithecanthropus  and  tlie  primitively  human  Heidelberg  race.  But 
for  the  whole  first  part  of  the  Palaeolithic,  throughout  the  Chellean  and 
Acheulean,  no  authentic  find  of  any  skeletal  remains  has  yet  been  made,t 
although  thousands  of  implements  have  been  discovered  which  are 
undoubtedly  human  products.  Ev'ery  now  and  then  some  fossil  has  been 
announced  as  dating  from  the  early  Palaeolithic;  but  on  closer  exam- 
ination none  of  these  assertions  has  been  substantiated. 


*  It  will  be  noted  tliat  the  accompanving  table  headed  "Prehistory" 
is  an  amplification  of  the  ujtjier  jiart  of  the  table  "  Anticpiity  of  ]\l;ni  " 
on  ]>.  l.S. 

t  The  Krai)ina  bones  (]>.  17)  are  by  some  authorities  attributed  to  tlie 
Chellean  or  Acheulean. 
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III  the  present  state  of  knowledge  the  stroimest  case  is  perhaps  that 
for  the  skull  found  at  Piltdown  in  southern  England.  This  is  said  to 
have  been  associated  with  "Pre-Chellean "  tools;  which  would  seem  to 
constitute  the  ' '  Eoanthropus ' '  or  Piltdown  type  as  the  human  race  that 
lived  about  the  beginning  of  the  Palaeolithic.  But  the  deposit  at  Pilt- 
down had  been  more  or  less  rolled  or  shifted  by  natural  agencies  before 
its  discover}^,  so  that  its  age  is  not  so  certain  as  it  might  be;  and  the 
authorities  are  by  no  means  agreed  as  to  whether  the  rather  highly 
developed  skull  and  the  excessively  primitive  and  apelike  jaw  that  were 
found  in  the  deposit  really  belong  together.  "With  all  this  doubt  about 
the  fossil  itself,  it  seems  most  conservative  not  to  press  too  strongly 
its  identification  as  the  type  of  man  that  lived  in  Europe  at  the  com- 
mencement of  the  Old  Stone  Age. 

For  the  end  of  the  Lower  Palaeolithic,  in  the  Mousterian,  i-onditions 
change,  and  skeletal  remains  become  authentic  and  comparatively  numer- 
ous. We  have  from  this  jieriod  the  skulls  or  skeletons  of  Xeandertal, 
Spy,  Gibraltar,  ("hapelle-aux-Saints,  Moustier,  and  a  number  of  others. 
Most  of  these  can  be  positively  dated  by  the  associated  animal  bones 
or  other  evidence,  and  several  were  found  with  implements  of  the 
Mousterian  })eriod.  These  fossils  all  belong  to  one  type,  the  Neandertal 
or  Mousterian  species,  a  short,  thickset  race,  powerful  in  bones  and 
musculature,  slightly  stooping  at  the  knee  and  at  the  shoulder,  with  a 
thick  neck  and  a  large  head.  The  brain  was  about  as  large  as  that  of 
modern  man  but  less  developed  in  the  region  of  the  forehead,  the  retreat- 
ing aspect  of  which  was  accentuated  by  heavy  eyebrow  ridges.  This 
Neandertal  race,  then,  inhabited  western  Europe,  and  perhaps  other  parts 
of  the  world  also,  until  the  close  of  the  Lower  Palaeolithic. 

In  the  Upper  Palaeolithic  we  find  that  the  Neandertal  species  has 
disap]ieared.  The  first  precursors  of  Homo  sapiens,  or  modern  man,  have 
come  on  the  scene.  A  sort  of  transition  from  Neandertal  man  to  our- 
selves is  presented  by  the  Bri'inn  typo;  but  the  prevailing  race  in  western 
Europe  during  the  I^pper  Palaeolithic  period  is  that  of  Cro-Magnon,  a 
tall,  lithe,  well-formed  people,  as  agile  and  swift  as  NeandiMtal  man 
was  stocky  and  strong.  Tlio  head  and  features  were  well  ]ir()]iortic)niMl. 
and  the  skull  and  brain  remnrkably  large.  Pliysically  they  cannot  y)e 
considered  as  in  any  sense  inferior  to  modern  men. 

Since  the  Upper  T'alaeolithic  lasted  for  some  tens  of  thousands  of 
years,  the  Cro-Magnon  race,  as  might  be  expected,  did  not  remain  entirely 
stationary  from  the  point  of  ^•iew  of  evolution.  Towards  the  clos(>  it  had 
lost  some  of  its  unusual  height  and  bruin  volunio. 

The  Cro-Magnon  race  may  be  looked  ujion  as  Caucasian.  At  any  rate 
it   stood   nearer   to   the   modern   Caucasian   than    to   the   Negroid   or   the 
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Mougoloid  races.  Therefore  the  diffei-entiatioii  of  mankind  into  its 
present  primar/V  races  must  already  have  l)eeu  under  way  in  the  Upi)er 
Palaeolithic. 

This  conclusion  is  corroborated  by  the  discovery  in  a  grotto  at 
Grimaldi,  in  Italy  on  the  border  of  France,  of  two  skeletons  which  show 
distinctive  Negroid  affinities  and  are  proved  by  the  stratification  and 
associated  artifacts  to  date  from  the  beginning  of  the  Upper  Palaeo- 
lithic— the  Aurignacian,  to  be  exact.  Unfortunately  no  other  fossils  of 
this  Grimaldi  race,  as  it  is  generally  called,  have  yet  been  found  any- 
where. It  is  possible  that  this  Negroid  people  inhabited  Europe  only 
transiently  and  then  withdrew  into  Africa.  In  short,  the  Cro-Magnon 
and  Grimaldi  types  may  have  been  the  ancestors  of  the  modern  Caucasian 
and  Negroid  stocks,  and,  if  they  were  not  their  direct  ancestors,  they 
were  at  any  rate  closely  allied  to  them. 

In  summary,  then,  the  types  of  man  during  the  Old  Stone  Age  may 
be  said  to  have  been  as  follows: 

Magdaleniau        Cro-Magnon 

Solutrean  Cro-Magnon;  Brunn(?) 

Aurignacian  Cro-Magnon    (Caucasian);   Briinn;    also,  locally, 

Grimaldi   (Negroid) 
Mousterian  Neandertal  (possilily  without  living  descendants) 

Acheulean  Unknown 

Chellean  Unknown;  possibl.y  Piltdown 

The  interrelations  of  geolog}',  glaciation,  human  ty[)es,  periods  of  the 
Stone  Age,  and  estimated  time  in  years  are  brought  together  in  the  tables 
entitled  ''Antiquity  of  Man''  and  "Prehistory"  on  pages  13  and  39. 

Palaeolithic  Flint  Implements 

The  most  imi)ortant  line  of  evidence  which  we  possess  as  to  the 
gradual  development  of  civilization  through  the  six  periods  of  the  Old 
Stone  Age  is  the  series  of  flint  tools.  Hundreds  of  thousands  of  these 
tools  have  been  found  in  western,  central,  and  southern  Europe.  At  first 
inspection  these  ancient  relics  seem  scarcely  distinguishable.  They  are 
all  of  flint,  chert,  or  similar  stone;  are  all  chipped  and  therefore  more 
or  less' rough;  and  consist  of  forms  meant  for  cutting,  scraping,  and 
piercing.  But  a  closer  examination  reveals  many  differences  in  their 
shapes;  and,  what  is  more  important  yet,  quite  fundamental  differences 
in  the  method  of  their  manufacture.  The  i)rocess  or  technique  employed 
in  the  fashioning  of  artifacts  is  vastly  more  significant  than  their  appear- 
ance; and  it  is  only  by  directing  attention  to  the  process  that  one  can 
learn  to  classify  these  "fossils  of  civilization''  with  accurate  results 
and  to  work  out  their  sequence. 
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Chellean. — In  the  Chellean  period  there  was  made  practically  only  a 
single  type  of  implement,  a  sort  of  rude  pick,  wedge  or  almond  shaped. 
It  is  normally  somewhat  pointed,  although  rarely  really  sharp.  The  butt 
end  is  rounded,  some  of  the  original  surface  of  the  cobble  or  notlule  of 
flint  often  being  left  for  convenience  of  the  hand  in  grasping  the  im- 
plement. This  tool  is  usually  known  as  the  "Chellean  pick."  The 
Germans  often  call  it  fannt-keil  or  ' '  fist  wedge, ' '  and  the  French  have 
coined  the  expressive  epithet  coup-dc-poing  or  "blow  of  the  fist."  The 
Chellean  pick  averages  from  four  to  six  inches  in  length,  somewhat  less 
in  breadth,  and  weighs  perhaps  from  a  quarter  to  a  full  i)0und.  It 
would  have  made  an  effective  rude  weapon.  When  firmly  grasped  and 
well  directed,  it  could  easily  crush  a  skull.  It  would  serve  to  split  wood, 
hack  limbs  from  trees,  butcher  large  game,  and  perhaps  roughly  dress 
hides.  It  would  not  do  any  one  of  these  things  Avith  neatness  and  accuracy; 
but  neatness  and  accuracy  were  qualities  to  which  the  men  of  the  earliest 
Stone  Age  paid  little  attention.  This  universal  Chellean  tool  may  be 
described  as  a  combined  knife,  saw,  ax,  scraper,  and  jiick,  performing  the 
various  functions  of  these  crudely  enough  but  with  sufficient  efficiency 
when  wielded  with  muscular  strength. 

The  Chellean  pick  was  made  by  striking  a  round  or  oval  nodule  of 
flint  with  another  stone  and  knocking  off  pieces.  Most  of  the  detached 
flakes  were  rather  large,  as  shown  by  the  surfaces  from  which  they 
came  off;  perhaps  the  majority  of  chips  averaged  a  square  inch  or  more. 
Anything  like  fine  work  or  evenness  of  outline  was  therefore  out  of  the 
question.  We  can  easily  imagine  that  many  tools  were  spoiled,  or  com- 
pletel}'  broken  in  two,  by  the  rough  knocks  to  which  they  were  subjected 
in  their  manufacture.  The  flakes  that  were  struck  ofl"  were  allowed  to 
fall  to  the  ground  and  discarded.  If  the  workman  was  sufficiently  skillful, 
and  luck  stayed  with  him,  he  would  before  long  be  holding  the  sort  of 
implement  that  has  been  described  and  which  is  shown  in  figure  Sd.  Not 
more  than  a  few  dozen  strokes  of  the  hammer  stone  would  usually  be 
required  to  ]iroduce  it. 

Some  attempt  has  been  made  to  distinguish  variant  forms  of  Chellean 
tools,  such  as  scrapers,  planers,  and  knives.  But  some  of  these  identi- 
fications of  ])articular  tyjies  are  uiH-ert.iin ;  and  at  best,  the  differences 
between  the  types  are  rather  slight.  It  may  be  said  with  substantial 
accuracy  that  tiie  long  Chellean  period  jiossessed  only  the  one  tool;  that 
tliis  is  the  first  tool  definitely  known  to  have  been  made  by  liuman  hands; 
ami  that  it  is  therefore  the  concrete  evidence  of  the  very  first  stage  of 
that  long  develojiment   wjiich  we  call  civilization.^ 


*  A  Pre-Chellean  with  the  fauna  of  the  Second  Tnterglacial  jieriod  is 
recognized  by  some  specialists,  but  is  here  included  with  the  Chellean. 
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Aeheulean. — The  Acheulean  period  brings  to  light  a  growing  special- 
ization of  foi'ms  and  some  new  types.  Kude  scrapers,  knives,  borers, 
and  weajions  can  be  distinguished.  The  flakes  struck  ofif  are  finer  than 
in  the  Chellean  and  the  general  workmanship  averages  higher;  but 
through  the  whole  of  the  Acheulean  there  is  no  new  process.  The  Chel- 
lean methods  of  manufacture  are  improved  without  any  new  invention 
being  added  to  them. 

Mousterian. — In  the  ^Mousterian  period  a  retrogression  would  at  first 
sight  seem  to  have  occurred.  Tools  become  smaller,  less  regular  in  out- 
line, and  are  worked  on  one  side  only.  The  whole  Mousterian  period 
scarcely  presents  a  single  new  type  of  implement  of  such  all-around 
serviceability  as  the  Chellean  pick.  Nevertheless  the  degeneration  is 
only  in  the  appearance  of  the  implements.  Actually  they  are  made  by 
a  new  process,  which  is  distinctly  a  more  advanced  one  than  that  followed 
in  the  Chellean  and  Acheulean.  In  these  earlier  periods  flakes  were 
struck  off  until  the  kernel  of  stone  that  remained  was  of  the  shape  desired 
for  the  tool.  The  Mousterian  technique  is  distinguished  by  using  the 
flake  instead  of  the  core.  This  is  the  cause  of  Mousterian  tools  being 
generally  so  much  smaller  and  lighter. 

Secondly,  when  the  flake  dulled  by  use,  its  edge  was  renewed  by  fine 
chipping.  The  pieces  detached  in  this  secondary  chipping  are  so  small 
that  it  would  have  been  difficult  to  knock  them  off  and  maintain  any 
regularity  of  edge;  for  to  detach  a  chip  by  a  blow  ineans  violent  contact. 
If  the  blow  is  a  bit  too  feeble,  the  chip  that  comes  off  is  too  small.  If 
the  next  time  it  is  struck  just  a  trifle  hard,  too  large  a  chip  flies  off  and 
the  implement  is  ruined.  Fine  chijis  must  be  worked  off  by  pressure 
instead  of  impact.  A  point  is  laid  upon  the  surface  near  the  edge.  When 
this  point  is  pressed  down  at  the  |)roper  angle  and  with  the  proper 
firmness,  a  scale  flies  off.  With  some  jjractice  the  scales  can  be  detached 
reasonably  equal  in  size.  Tlie  point  may  be  of  softer  material  than  the 
stone.  It  is  in  the  nature  of  flint,  and  of  all  stones  that  approach  glass 
in  their  structure,  tliat  they  break  rather  easily  under  pressure  in 
definite  ]ilanes  or  surfaces.  Modern  tribes  that  still  work  flint  generally 
employ  as  a  pressing  tool  a  piece  of  bone  or  horn  which  comes  to  a 
somewhat  rounded  point.  This  is  usually  attached  to  the  end  of  a  stick, 
to  enable  a  better  grip  of  the  working  tool,  the  butt  end  being  clam)ied 
under  the  elbow.  A  too!  of  tlie  same  sort  is  likely  to  have  been  employed 
by  the  prehistoric  Mousterians.  The  ])rocess  of  detaching  the  scales  or 
secondary  flakes  by  pressure  is  known  as  "retouching."  Eetouching 
allows  much  finer  control  than  strokes  delivered  with  a  stone.  The  result 
is  that  Mousterian  implements,  when  at  their  best,  ]>ossess  much  truer 
edges,  and  also  greater  variety  of  forms  ada]>ted  to  particular  uses,  than 
those  of  preceding  ages.     (Fig.  8b.) 
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In  spite  of  their  rather  insignificant  ap]iearanee,  ^[ousterian  tools- 
accordingly  show  innovation  and  advance  in  two  points.  First,  the  flake 
is  used  instead  of  the  core;  or  rather  both  flake  and  core  are  used  when 
previously  only  the  core  had  been  employed.  Secondly,  two  processes 
instead  of  one  are  followed :  the  knocking  off  of  the  flake,  followed  by 
its  retouching.  To  this  may  be  added  as  a  further  symptom  of  progress 
the  fact  that  the  Chellean  and  Acheulean  implements  were  manufactured 
without  any  definite  tool,  the  stone  to  be  worked  being  simply  struck  with 
any  other  stone  of  convenient  shape  and  size,  whereas  the  Mousterians 
employed  their  retouching  tool. 

Aurignacian. — With  the  Mousterian  the  Lower  Palaeolithic  has  ended. 
We  find  that  in  several  activities  of  life,  such  as  art  and  religion,  the 
Upper  Palaeolithic  repiresents  a  great  advance  over  the  Lower.  Whole 
lines  of  human  endeavor  spring  up  successfully  in  the  Aurignacian  which 
appear  to  have  been  quite  unrepresented  in  the  Lower  Palaeolithic.  Yet 
it  seems  that  the  mental  energies  of  the  Aurignacian  peojde  must  have 
been  pretty  well  absorbed  by  these  new  occupations  and  inventions,  for 
their  tools  are  but  the  same  retouched  flakes  as  those  the  Mousterian  had 
already  employed.  In  other  words,  the  Aurignacian  carried  on  the  stone 
technique  of  the  Mousterian  much  as  the  Acheulean  Y)reviously  had  carried 
on  that  of  the  Chellean.  Again  there  was  a  larger  variety  of  forms, 
showing  greater  specialization  of  use  and  some  inijirovement  of  finish, 
but  nothing  essentially  new  was  added. 

Soliitrean. — -The  Solutrean  seems  to  have  been  a  brief  ]ieriod.  for 
implements  dating  from  it  are  the  scarcest  of  any  from  the  six  divisions 
of  the  Old  Stone  Age.  There  was  a  distinct  advance  of  interest  in  stone 
work  during  the  Solutrean.  The  process  of  retouching,  without  being 
fundamentally  altered,  was  evidently  much  better  controlled  than  before; 
and  in  time  the  Solutrean  workmen  were  retouching  both  surfaces  of 
their  tools  instead  of  oih^  side  only,  as  in  the  past,  and  working  o\er  not 
only  the  edge  or  point  l)ut  tlie  entire  surface  of  their  artifacts.  One  of 
the  characteristic  im])lenients  of  their  time  was  a  laurel-leaf  shaped  blade 
which  has  often  been  considered  a  sj)ear  point,  but  would  also  have  made 
an  effective  knife  and  may  often  have  been  used  as  siicli.  Tliis  lias  the 
entire  surface  of  both  sides,  from  tip  to  butt,  finished  in  even  retouching, 
and  is  equalled  in  excellence  of  w^orkmanship  only  hy  the  very  best  of 
the  s))ear  points  chip])ed  by  modern  savages.     (Fig.  Sr.) 

Of  course  this  was  not  the  only  stone  in)plement  which  the  Solutrean 
people  knew.  Tlicy  liad  cruder  forms  also,  wliicli  resembled  the  types 
of  earlier  jieriods.  Tliis  partial  coiiser\;itisn)  is  entirely  in  accord  with 
the  general  observation  already  stated,  tliat  lower  types  tend  to  ])ersist 
even  after  higher  ones  have  lieen  invented;  and  that  because  we  judge  a 
]>eriod  by  its  best  products  it  by  no  means  follows  that  more  simple  ones 
are   lackiiitx. 
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Magdalenian. — The  sixth  and  last  of  the  periods  of  the  Old  Stone  Age, 
the  Magdalenian,  resembles  the  Mousterian  in  seeming  at  first  glance  to 
show  a  retrograde  development.  The  retouching  process  was  carried  out 
with  less  skill;  perhaps  because  the  Magdalenians  were  devoting  them- 
selves with  more  interest  to  bone  than  to  stone.  Magdalenian  retouched 
implements  are  less  completely  worked  out  and  much  less  beautifully 
regular  than  those  of  Solutrean  times.  The  reason  for  this  decline  was 
that  still  another  technique  was  coming  to  prevail,*  which,  on  account 
of  its  simplicity,  once  it  was  mastered,  was  tending  to  make  the  art  of 
retouching  unnecessary.  This  new  method  was  the  trick  of  detaching, 
from  a  suitable  block  of  flint,  long  straight-edged  flakes,  by  a  single 
blow;  somewhat  on  the  i)rinciple  b}'  which  a  cake  of  ice  can  be  split 
evenly  by  one  well  guided  stroke  of  the  pick.  The  typical  Magdalenian 
implement  of  stone  is  a  rather  thin  flake  several  inches  long,  triangular 
or  polygonal  in  cross-section;  in  other  words,  a  long  narrow  prism. 
(Fig.  8d). 

To  detach  such  a  flake,  flint  of  rather  even  grain  is  necessarj-,  and 
the  blow  that  does  the  work  must  be  delivered  on  a  precise  spot,  at  a 
jirecise  angle,  and  within  rather  narrow  limits  of  force.  This  means  that 
the  hammer  or  striking  tool  cannot  well  come  in  direct  contact  with  the 
flint.  A  short  pointed  piece,  something  like  a  nail  or  a  carpenter's  punch, 
and  probably  made  in  the  prehistoric  days  of  horn  or  bone,  is  set  on  a 
suitable  spot  near  the  edge  of  the  block  of  flint,  and  is  then  tapped 
smartly  with  the  hammer  stone.  A  single  stroke  slices  off,  as  it  were,  the 
desired  flake.  The  sharp  edges  left  on  the  Idock  where  the  flake  has 
flown  off  can  be  used  to  start  adjacent  flakes,  and  thus  all  tlie  way  round 
the  block,  the  workman  progressing  farther  and  farther  in.  until  nearly 
the  whole  of  his  core  has  been  split  off  into  strips. 

This  Magdalenian  process,  which  was  in  use  ten,  fifteen,  and  j)erhaiis 
twenty-five  thousand  j-ears  ago,  survived,  or  was  reinvented,  in  modern 
times.  It  is  onlj'  a  few  years  ago  that  flints  were  being  struck  off  by 
English  workmen  for  use  on  flintlock  muskets  exported  to  Africa.  The 
modern  Englishman  worked  with  a  steel  hammer  instead  of  a  bone  rod 
and  cobblestone;  but  his  technique  was  the  same. 

Figure  0  shows  the  comjdete  lot  of  flakes  into  which  a  block  has  been 
sjilit,  and  which  were  subsequently  laid  together  so  as  to  re-form  the 
stone  in  its  original  shape.  Similar  flakes  made  of  obsidian,  a  volcanic 
glass  similar  to  flint  in  its  properties,  are  still  being  ]iroduced  in  the 
Indian  districts  of  interior  Mexico  for  use  as  razors.     (Com]iare  fig.  8r.) 

The  Magdalenian  method  of  flint  working  gives  by  far  the  smoothest 
and  sharpest  edge  of  any.     It   is  not   weW  adajited   for  making  heavy  or 


*  This  technique  had  begun   to   come  into   use  earlier,  but   its   typical 
development  is  JIagdalenian. 
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pointed  instruments,  but  it  certainly  yields  an  admirable  knife.  The 
process  is  also  extremely  expeditious,  inasmuch  as  a  tool  is  made  at 
a  single  blow.  It  requires,  however,  greater  precision  than  any  of  the 
earlier  processes,  and  in  this  respect  marks  a  distinctive  advance. 

Summary. — The  successive  steps  in  the  art  of  stone  working  in  the 
Palaeolithic  may  be  summarized  thus: 

Chellean:  Coarse  flakes  detached  by  blows  from  the  core,  which 
becomes  the  implement. 

Acheulean:  Same  process  applied  to  more  varied  forms. 

Mousterian:  Flake  detached  by  a  blow  is  sharjiened  into  a  tool  by 
retouching  by  pressure  on  one  side  only. 

Aurignacian:  Same  with  improved  retouching  applied. 

Solutrean:  Both  surfaces  of  imjjlement  wholly  retouched. 

Magdalenian:  Prismatic  flake,  detached  by  a  blow  transmitted  thiouiili 
a  point,  used  as  implement. 


Fig.  9.     Flakes  struck  from  a  core  and  reassembled.     Modern 
workmanship  in  Magdalenian  technitpie. 


Other  Palaeolithic  Arts 

Stone  imidenients  must  probably  always  remain  in  the  foreground 
of  our  understanding  of  the  Old  Stone  Age  because  they  were  made  so 
much  more  numerously  than  other  objects,  or  at  any  rate  have  been 
preserved   so   much    more  abundantly,  that   thoy    will   sujiply    us   with    the 
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bulk  of  our  evidence.  At  the  same  time  it  would  be  an  error  to  believe 
that  the  life  of  these  men  of  long  ago  was  filled  with  the  making  and 
using  of  stone  tools  to  the  exclusion  of  everything  else.  Gradually  during 
the  last  fifty  years,  through  unremittingly  patient  explorations  and  the 
piecing  of  one  small  discovery  to  another,  there  has  accumulated  a  fair 
body  of  knowledge  as  to  other  sides  of  the  life  of  Palaeolithic  men.  We 
have  every  reason  to  believe  that  as  time  goes  on  we  shall  learn  more 
and  more  about  them,  and  thus  be  able  to  reconstruct  a  reasonably  com- 
plete and  vivid  picture  of  their  type  of  mind  and  behavior. 

Bone  and  liorn. — Implements  of  bone  and  horn  are  next  most  abundant 
after  those  of  stone,  but  it  is  significant  that  the  earliest  Palaeolithic  still 
dispensed  with  these  materials.  In  the  Chellean  and  Acheulean  stations, 
although  many  broken  bones  of  devoured  animals  occur,  bone  was  not 
shaped.  It  is  only  in  the  Mousterian  that  this  material  begins  to  come 
into  use,  mostly  as  "anvils"  on  which  to  chip  flint,  rarely  as  a  ]iointed 
awl  or  retoucher.  One  of  the  prominent  changes  that  mark  the  passage 
from  the  Lower  to  the  Upper  Palaeolithic  at  the  beginning  of  the  Aurig- 
nacian  is  the  great  and  sudden  development  in  the  use  of  bone  and  horn. 
These  came  more  and  more  into  favor  as  time  went  on,  wedges,  spear 
points,  daggers  or  dagger  handles,  and  a  variety  of  other  implements 
being  devised  one  after  the  other;  until  in  the  later  Magdalenian.  when 
the  Palaeolithic  closed,  objects  made  of  these  organic  substances  were 
almost  as  common  as  those  of  flint.  This  may  well  have  been  a  sort  of 
preparation  for  the  grinding  and  jjolishing  of  stone  which  is  the  dis- 
tinctive technique  of  the  New  Stone  Age.  Bone  cannot  be  chipped  or 
retouched.  It  must  be  cut,  ground,  or  rubbed  into  shape.  The  Neolithic 
people  therefore  may  lie  said  to  have  extended  to  stone  a  process  which 
their  predecessors  of  the  later  Palaeolithic  were  perfectly  familiar  with 
but  had  failed  to  apply  to  the  harder  substance. 

Dress. — Possibly  the  Aurignacian  and  certainly  the  Magdalenian  period 
added  to  the  primitive  awl  a  much  slenderer  bone  needle  jirovided  with 
an  eye.  The  needle  implies  thread  and  sewing.  AVe  may  conclude  there- 
fore that,  from  the  Upper  Palaeolithic  on,  the  ]ioople  of  Europe  went 
clothed  in  some  sort  of  fitted  garment.  It  would  be  going  too  far  to 
assert  that  the  Neandertal  men  ran  about  naked  as  the  lower  animals. 
Several  inventions  which  they  had  made  compel  us  to  attribute  to  them 
enough  intelligence  to  leail  tlieiu  to  cover  themselves  with  skins  wlien 
they  felt  cold.  They  jnay  tneu  liiive  used  tlieir  awls  to  )>erforate  tlio 
edges  of  two  or  more  slxiiis  and  tluMi  to  knot  or  rudcl\-  stitch  these 
together.  Rut  there  is  notliing  to  sliow  tliat  tlicy  cut  and  shiqicd  the 
furs  into  true  garments.  More  likely  tliey  luing  them  loosidy  over  their 
frames  and  shifted  them  towards  the  wind  and  cold.  l>y  contrast,  tlic 
sewn  clothing  of  the  later  f"ro-Magnons  marl\ed   a   considerable   adxancc. 
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In  addition  to  dress,  the  Aurignacian  jteriod  witnessed  the  first  known 
introduction  of  articles  of  bodily  ornament.  Perforated  shells  dating 
from  this  period  can  hardly  have  served  any  other  purpose  than  that  of 
necklaces  or  some  other  form  of  primitive  je\*'elry. 

Harpoo)is  and  Weapons. — Toward  the  end  of  the  Upper  Palaeolithic 
in  the  Magdalenian,  the  harpoon  came  into  extensive  use.  The  shafts 
have  of  course  long  since  decayed,  but  many  of  the  horn  heads  have 
remained  intact.  At  first  these  were  notched  with  barbs  along  one  edge 
only.  Tn  the  latter  half  of  the  Magdalenian  the  barbs  were  cut  on  both 
sides.  Tlie  harpoon  differs  from  the  simple  spear  or  javelin  in  having 
its  head  detachable  from  the  shaft.  The  two  are  fitted  together  by  a 
socket.  If  the  prey,  be  it  fish  or  animal,  is  not  killed  by  the  first  thrown 
its  struggles  to  escape  shake  the  shaft  loose,  while  the  barbs  hold  the 
head  firmly  imbedded  in  its  body.  Through  a  hole  in  the  head  there 
passes  a  line,  tied  to  the  shaft  or  held  in  the  hand  of  the  hunter.  The 
ftnimal  is  thus  kept  from  escaping.  The  harpoon  is  really  a  rather  com- 
plicated instrument:  it  consists  of  at  least  three  pieces — head,  shaft,  and 
liiie.  It  is  widely  used  by  uncivilized  peoples  of  the  present  day  in 
fol'ms  similar  to  that  which,  as  indicated  by  the  Magdalenian  heads,  the 
Palaeolithic  har])Oon   must  have  had. 

Another  device  wiiich  the  Magdalenians  shared  with  the  modern 
Eskimo  and  some  other  savage  tribes  is  the  sjiear  thrower.  This  is  a 
sort  of  rod  or  handle,  one  end  of  which  is  grasped  by  the  fingers  while 
the  other  engages  the  butt  end  of  the  harpoon  or  dart.  The  hand  only 
steers  the  shaft  at  the  beginning  of  its  fliglit:  the  ]iro)iulsion  comes  from 
the  spear  thrower.  The  instrument  may  therefore  l>e  described  as  a 
device  for  artificially  lengthening  the  human  arm  and  tlius  inijiarting 
greater  \elocity  and  length  of  flight  to  the  weapon.  There  is  without 
doubt  consideral:)le  ingenuity  involved  in  this  ap]iaratus,  both  in  its 
invention  and  in  its  successful  use.  A  person  unskilled  in  bodily  move- 
ments would  never  hit  uj^on  the  invention;  nor  could  a  race  of  hiuli 
native  dexterity  acquire  jiroficiency  in  the  art  of  hunting  with  the 
thrower  until  each  individual  was  willing  to  practice  for  a  considerable 
period.  We  can  definitely  conclude,  therefore,  that  by  the  end  of  the 
Palaeolithic  Age  human  beings  had  developed  to  a  ]ioint  where  they  were 
ii!U"li  iciiijiev  to  undergo  ])rotra('t(>d  trniniui;  tiinu  they  had  been  at  the 
beginning  of  the  jieriod. 

One  instrument  that  we  are  wont  to  associate  with  the  beginnings 
of  civilization,  because  of  its  almost  universal  employment  by  savages 
of  today,  is  tiie  bow  and  arrow.  So  strong  has  the  i>reconception  been 
that  the  Palaeolithic  peoples  must  have  been  like  modern  savages,  that 
time  and  time  again  it  lias  lieeii  assumed  that  they  possessed  the  bow. 
There   is  no  convincing   evidence   to  sliow   that   this   was   so.   and   a    irooil 
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deal  of  negative  evidence  to  establish  that  they  were  unacquainted  with 
the  weapon.  All  the  Palaeolithic  remains  of  flint,  bone,  or  horn,  which 
at  times  have  been  interpreted  as  arrow  points,  are  much  more  con- 
servativelj^  explained  as  knives  or  heads  of  darts.  The  prevailing  opinion 
of  archaeologists  is  that  the  bow  was  not  invented  until  the  New  Stone 
Age.  This  would  make  the  weapon  only  about  ten  thousand  years  old — 
a  hoary  antiquity,  indeed,  but  recent  as  compared  with  the  knife,  the 
spear,  and  even  the  harpoon.  The  reason  for  this  lateness  in  the  inven- 
tion of  the  bow  and  arrow  is  probably  to  be  sought  in  the  delicacy  of 
the  instrument.  It  is  not  essentially  more  complex  than  the  harpoon, 
certainly  not  more  complex  than  the  harpoon  impelled  by  the  sjtear 
thrower.  But  it  involves  much  finer  adjustments.  A  poorly  made 
harpoon  is  of  course  inferior  to  a  well-made  oae,  but  may  be  measurably 
effective.  It  may  retrieve  game  half  the  time.  But  a  bow  which  falls 
below  a  certain  standard  will  not  shoot  at  all,  or  will  shoot  so  feebly 
as  to  have  a  zero  efficiency.  In  fact,  one  of  the  things  that  students  of 
the  beginnings  of  culture  have  long  been  puzzled  about  is  how  the  bow 
and  arrow  could  have  been  invented.  Most  other  inventions  can  be 
traced  through  a  series  of  steps,  each  of  which,  although  incomplete, 
achieved  a  certain  utility  of  its  own.  But  no  implement  has  yet  been 
found,  or  even  satisfactorily  imagined,  which  was  not  yet  a  bow,  which 
would  yet  serve  a  purpose,  and  which,  by  some  addition  or  improvement, 
could  give  rise  to  the  bow. 

Wooden  implements. — "Wood  is  likely  to  liave  been  used  by  primitive 
men  for  one  purpose  or  another  from  the  very  earliest  times.  Even 
"half  men"  of  the  "missing  link"  type,  we  may  well  believe,  would 
in  case  of  need  pick  up  a  stick  or  wrench  a  limb  from  a  tree  to  serve 
them  as  a  club.  But  we  do  not  know  when  human  beings  first  began 
to  fashion  wood  into  definite  implements  by  working  it  with  their  stone 
tools.  Wood  is  too  perishable  a  substance  to  have  stood  any  eliance  of 
being  preserved  from  so  long  distant  a  past. 

In  fact  our  knowledge  of  the  first  employment  of  woo<l  is  indirect. 
Many  of  the  Mousterian  chipped  flakes  are  of  such  size  and  sliape  that 
they  could  have  been  operated  much  more  effectively  had  they  been 
mounted  on  n  li.'indle.  The  horn  point  with  which  retouching  was  done 
would  also  w'ork  much  more  serviceably  if  lengthened  with  a  wooden 
handle.  It  is  therefore  generally  assumed  that  the  process  of  hafting 
or  handling  had  come  to  be  practiced  in  this  Mousterian  i>eriotl.  It  may 
have  been  devised  before;  but  if  so  we  have  no  certain  knowledge  of 
the  fact. 

After  the  Mousterian,  in  the  I^pjier  Palae()litlii<\  wood  was  ct'itainly 
used  to  a  considerable  extent.     'I'lie  harpoon,  for  instance,  must  have  had 
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a  wooden  shaft;  and  the  bone  wedges  which  came  into  use  in  the 
Aurignacian  can  hardly  have  served  other  purposes  than  the  splitting 
or  breaking  of  wood. 

A  true  ax  is  not  known  from  the  Old  Stone  Age,  and  seems  to  have 
been  invented  in  the  Neolithic.  The  distinctive  factor  of  the  instrument, 
upon  which  its  utility  depends,  is  the  straightness  and  smoothness  of 
the  edge;  and  such  an  edge  is  best  attained  by  the  grinding  process.  We 
may  believe,  therefore,  that  the  Palaeolithic  peoples  w'orked  wood  in  the 
manner  familiar  to  us  from  the  practices  of  many  modern  savage  races. 
They  split  it,  rubbed  it,  and  burned  it  into  shape,  perhaps  more  often 
than  trying  to  chop  it. 

Fire. — One  of  the  most  fundamental  of  human  arts  is  the  use  of  fire. 
It  is  also  one  of  the  most  ancient.  Its  occurrence  is  rather  easily  traced, 
at  any  rate  in  deposits  that  have  not  been  disturbed  by  nature,  through 
the  jiresence  of  -charred  bones,  lumps  of  charcoal,  and  layers  of  ash. 
Charcoal  crumbles  easilj^  but  its  fragments  are  practically  imperishal)]e. 
Its  presence  in  considerable  quantities  in  any  station,  particularly  if 
the  coal  is  accumulated  in  pockets,  is  therefore  sure  proof  that  the  people 
who  occupied  the  site  burned  fires  for  warmth  or  cooking  or  both  pur- 
poses. The  use  of  fire  has  been  established  nearly  throughout  the 
Palaeolithic,  beginning  with  the  Acheulean.  The  Chellean  is  the  only 
fireless  j^eriod. 

In  fact,  it  may  well  be  premature  to  assert  positively  that  the  Chel- 
leans  were  totally  without  fire.  Their  deposits  are  so  much  older  than 
those  of  other  periods,  and  in  many  cases  have  been  washed  over  so 
much  more  by  rainfall  and  by  streams,  that,  if  the  Chelleans  had  used 
fire,  its  evidences  might  well  have  been  pretty  generally  obliterated  by 
these  natural  agencies.  However,  in  the  present  state  of  knowledge,  the 
distinctive  thing  about  the  Acheulean,  on  the  side  of  cultural  achieve- 
ment, is  that  it  added  fire  to  the  stock  of  human  knowledge.  The 
Chellean  may  be  characterized  as  the  era  of  rude  stone  tools  only,  the 
Acheulean  as  the  era  of  stone  tools  and  fire. 

Whether  the  earliest  men  knew  how  to  make  fire,  or  whether  they 
only  found  it  and  kept  it  alive,  is  more  difficult^to  say.  They  could 
easily  have  acquired  it  in  the  first  place  from  trees  struck  by  lightning 
or  from  other  occasional  natural  agencies.  Then,  recognizing  its  value, 
they  may  well  have  nursed  it  along,  lighting  one  hearth  from  another. 
Yet  at  .some  time  in  the  Palaeolithic  the  art  of  producing  fire  at  will, 
by  friction  between  two  pieces  of  wood,  is  almost  certain  to  have  l)een 
invented.  We  judge  this  from  the  general  similarity  of  level  of  Mag- 
dalenian  civilization  to  that  of  modern  savages;  all  of  whom  jiractice 
this  art  of  ignition.     But  in  the  nature  of  things  it  would  be  difficult  to 
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find  any  evidence  bearing  on  this  point  from  tens  of  thousands  of  years 
ago.  We  can  only  say  that  man  is  likely  to  have  lived  for  a  long  period 
in  a  condition  in  which  he  knew  and  used  and  preserved  fire,  yet  was  not 
able  to  produce  it. 

Houses. — Although  Palaeolithic  man  worked  so  much  in  stone,  he  did 
not  build  in  it.  Hence  our  knowledge  of  the  kinds  of  shelters  he  made 
for  himself  is  almost  nil.  There  are  Aurignacian  "tectiform"  paintings 
which  look  as  if  they  might  be  attempts  to  depict  houses.  We  know, 
moreover,  that  in  this  period  the  general  development  of  the  mechanical 
arts  was  sufficiently  advanced  to  allow  of  the  construction  of  some  sort 
of  rude  edifices. 

It  is  easily  conceivable  that  as  far  back  as  the  Lower  Palaeolithic 
simple  shelters  of  branches  were  constructed,  or  that  skins  may  have 
been  hung  over  a  few  poles  to  keep  off  wind  and  rain.  On  account  of 
the  perishable  nature  of  all  the  materials  involved,  it  simjdy  happens 
that  we  are  without  proof  either  for  or  against  such  a  supposition.  It 
is  possible  that  in  time,  when  patient  excavations  shall  have  revealed 
some  particularly  well  preserved  site,  we  may  find  the  holes  in  which  the 
posts  of  a  prehistoric  hut  were  once  set.  In  ease  of  a  fire,  tlie  carbon- 
ized stumps  might  prove  to  have  been  preserved  in  place;  or,  tlie  butts 
of  the  posts  might  have  gradually  rotted  away  and  the  space  once  occu- 
pied by  them  have  become  filled  with  an  earthy  material  of  different 
color  and  consistency  from  the  surrounding  soil.  In  this  lucky  event, 
even  the  size  and  shape  of  the  house  might  be  approximately  recon- 
structed from  the  relative  positions  of  the  post  holes.  From  evidence 
of  just  this  sort  some  interesting  and  apjiarently  accurate  ideas  have 
actually  been  obtained  as  to  the  houses  and  village  plan  of  certain 
Neolithic  European  peoples.  Of  course,  the  chances  are  much  less  that 
remains  of  this  sort  would  be  preserved  from  the  more  ancient  Palaeo- 
lithic. But  the  method  would  be  equally  applicable  if  favorable  con- 
ditions offered;  and  it  is  in  some  such  way  that  we  may  hoi>e  in  the 
future  to  learn  a  little  about  the  earliest  habitations  that  mankind  con- 
structed for  itself.  In  any  event  the  example  serves  to  illustrate  the 
indirect  and  delicate  means  of  which  the  student  of  juehistoiy  must 
consistently  avail  himself  in  his  reconstructions  of  the  ]iast:  :nid  gives 
us  reason  to  believe  tliat  all  that  has  been  learned  about  early  niau  in 
the  last  fifty  years  is  very  little  in  comjiarison  with  what  the  ensuing 
generation  and  century  will  bring  to  light. 

Palaeolithic  Religion 
It   has    already   been    remarked    that    knowledge    of    religion,    a    non- 
material  thing,  can  be  preserved  from  the  remote  past  only  by  the  most 
r()un(lal)()ut    inenns.        It    is    conceivable    tliat    the    peojile    of    the    Tapper 
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Palaeolithic  sj>ent  as  much  time  in  ceremonial  observances  as  in  working 
flint.  Analogy  with  modern  uncivilized  tribes  would  make  us  think  that 
this  is  quite  likely.  But  the  stone  tools  have  remained  lying  in  the 
earth,  while  the  relijiious  customs"  went  out  of  use  thousands  of  years 
ago  and  the  beliefs  were  forgotten.  Yet  we  do  know  this:  As  far  back 
as  the  Mousterian — that  is  to  say,  a  hundred  thousand  years  ago  by 
the  time  reckoning  here  ado]ited,  and  thirty  to  fifty  thousand  by  the 
most  conservative  estimates — certain  practices  were  being  observed  by 
the  Xeandertal  race  of  western  Europe  which  modern  savages  observe 
in  obedience  to  the  dictates  of  their  religion.  When  these  people  of  the 
Mousterian  laid  away  their  dead,  they  put  their  belongings  with  them. 
When  existing  nations  do  this,  it  is  invariably  in  connection  with  a  belief 
in  the  continued  existence  of  the  soul  after  death.  We  may  reasonably 
conclude  therefore  that  even  in  this  long  distant  period  human  beings 
had  arrived  at  a  crude  recognition  of  the  difference  between  flesh  and 
s])irit;  in  short,  religion  had  come  into  being.  Whether  these  same 
Neandertal  men  already  held  to  the  existence  of  gods  or  spirits  superior 
to  man,  it  is  iin])0ssible  to  say. 

The  Upper  Palaeolithic  peoples,  from  the  Aurignacian  on  through  the 
ilagdalenian,  laid  out  the  bodies  of  their  dead  and  sometimes  folded 
them.  They  also  sometimes  painted  the  bodies,  and  buried  flint  imjile- 
ments  and  food  in  the  grave.  That  is,  funerary  practices  were  becoming 
established.  We  may  assume  that  hand  in  hand  with  this  develojinient 
of  observances  there  went  a  growth  of  ritual  and  belief. 

Palaeolithic  Art 

The  highest  achievement  of  the  men  of  the  Old  Stone  Age  is  their 
art.  The  perfection  to  which  they  carried  this  art  is  simply  astounding 
in  view  of  the  comjiarative  jiaucity  of  their  civilization  otherwise.  Tt 
is  also  remarkable  how  full-fledged  this  achievement  s])rang  into  exist- 
ence. Tlie  three  lower  Palaeolithic  periods  seem  to  have  been  without 
even  a  tiace  of  nit.  With  the  Aurignacian,  simjile  carving  and  painting 
suddenly  appeal';  and  wiiile  the  acme  of  accom]dishment  was  not  reached 
until  the  Magdalenian,  all  the  essential  foundations  of  a  ]dastic  art  of 
high  order  were  laid  in  the  Aurignacian. 

The  X^pjier  Palaeolithic  people  carved  in  ivory,  Vjone,  and  horn;  they 
incised  or  engraved  on  slabs  and  rounded  surfaces  of  the  same  material; 
and  they  painted  the  walls  of  ca\es.  They  may  have  modelled  in  softer 
materials,  and  may  have  *drawn  or  painted  jdctures  on  skins  and  on 
exposed  rock  surfaces,  for  all  we  know:  we  can  judge  only  by  the  remains 
that  have  actually  come  down  to  us.  Now  this  art  is  not  a  child-like, 
struggling  attemjit    to   r(>]iresent   objects   in   the   rough;    nor  is   it   a   mere 
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decorative  jilaying  with  geometric  figures.  These  first  human  artists  set 
boldly  to  work  to  depict;  and  while  their  technique  was  simple,  it  was 
carried  to  a  remarkably  high  degree  of  perfection.  A  few  bold  strokes 
gave  the  outlines  of  an  animal;  but  they  gave  it  with  such  fidelity  that 
the  species  can  be  recognized  at  a  glance.  The  Cro-Magnon  people  must 
surely  have  been  endowed  with  a  high  power  of  mental  concentration  to 
be  able  to  observe  so  closely.  The  most  gifted  individuals  must  have 
practiced  assidiiously  to  attain  their  facility. 

Palaeolithic  art  is  very  different  from  that  of  most  modern  savages. 
The  latter  often  work  out  decorative  patterns  of  some  complexity,  rich- 
ness, and  aesthetic  value,  but  when  they  attempt  to  depict  nature,  they 
usually   fail   rather   conspicuously.      The   lines   are   crude   and    wavering. 


Fig.  ]0.  Limestone  statuette  from  A\'illendorf,  Austria.  Characteristic 
of  Aurignaciiin  treatment  of  the  female  figure:  the  face  and  limbs  are 
abbreviated  or  only  indicated;  the  jaarts  concerned  with  reproduction  are 
exaggerated. 


Any  head,  body,  antl  tail  vvitii  four  legs  st:unls  tor  almost  any  animal. 
It  is  a  reasonable  representation  of  an  abstriK-tion  that  they  accomj>lish, 
not  the  delineation  of  wliat  is  characteristic  in  the  visible  form.  Both 
observer  and  paintei',  among  most  living  savages,  are  su])|)osed  to  know 
beforehand  that  the  drawing  rei)resents  a  fox  and  not  a  bear.  At  most 
some  symbols  are  added,  such  as  a  bushy  tail  for  a  fox  or  a  fin  for  a 
whale.      It    is    onlv    in    rare    cases    tliat    an\-    hut    aihanccd    nations    break 
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Fig.  n.  Horse  eai  t'ed  in  mammoth  ivory.  From  Lourdes,  France.  The 
sjiirited  portrayal  of  the  neck,  ears,  eyes,  and  mouth  parts  is  characteristic 
of  Magdalenian  sculpture. 


Fig.  12.  Engraving  of  a  charging  mammoth.  On  a  fragment  of  ivory 
tusk  found  at  La  Maileieine,  France.  While  the  artist's  strokes  were  crude, 
ho  was  able  to  dejact  the  animal 's  action  witli  remarkable  vigor.  Note  the 
roll  of  the  eye,  the  flapping  ears,  the  raised  tail  expressive  of  anger. 
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away  from  these  primitive  tendencies  and  learn  to  draw  things  as  they 
really  look.  The  ancient  Egyptians  developed  such  a  faculty,  and  among 
savages  the  Bushmen  are  remarkably  gifted;  but,  on  the  whole,  successful 
realistic  art  is  an  accomplishment  of  high  civilization.  It  is  therefore 
something  of  a  mystery  how  the  Cro-Magnon  men  of  the  Aurignacian 
brought  themselves  to  do  so  well. 

In  sculpture  their  efforts  were  directed  upon  figurines.  These  mostly 
represent  the  human  female.  The  head,  hands,  and  feet  are  either  absent 
or  much  abbreviated.  In  the  body,  those  parts  having  to  do  with 
reproduction  and  fecundity  are  usually  heavily  exaggerated,  but  at  the 
same  time  given  with  considerable  skill.  It  is  likely  that  these  statuettes 
served  some  religious  cult.  At  any  rate,  the  carvings  in  three  dimensions 
often  represent  the  human  figure,  whereas  two-dimensional  drawings, 
etchings,  and  ]iaintings  mostly  represent  animals. 


Fig.  13.  Magdalenian  engraving  of  a  herd  of  reindeer,  found  in  the 
grotto  of  La  Mairie,  France.  The  impressionistic  manner  enabled  the  artist 
to  suggest  rather  effectively  a  large  herd  while  drawing  out  only  four 
animals. 


Success  in  seizing  the  salient  outlines  was  the  earliest  characteristic 
of  the  paintings  and  drawings.  In  time  the  artists  also  learned  to  suggest 
tyi)ical  ])Ositions  and  movements — the  motion  of  a  reindeer  lowering  its 
head  to  browse,  the  way  an  angry  bull  switches  his  tail  or  ]iaws  the 
ground,  the  curl  of  the  end  of  an  elephant's  trunk.  We  even  find  a  few 
j)aintings  that  suggest  a  rude  cinematographic  endeavor.  Tims,  the  eight 
legs  which  were  put  on  a  certain  running  boar  may  have  been  intended 
to  give  the  effect  of  four  legs  moving  back  and  forth.  At  any  rate,  this 
inter])retation  has  commended  itself  to  some  modern  artists. 

There  are  also  some  devices  which  look  like  the  beginnings  of 
attemj)ts  at  composition.  The  effect  of  a  row  of  reindeer  is  produced 
by  drawing  out  the  first  one  in  some  detail,  and  then  suggesting  the 
others  by  sketching  in  their  horns.  Artists  were  no  longer  content,  in 
the  Magdalenian,  always  to  do  each  aimal  as  a  solitary  unit.  They 
were  clearly  trying,  and  witli  some  measure  of  success,  to  represent  the 
animals  as  they  moveil  in  life  and  to  combine  several  of  thom  into  one 
coherent  picture. 
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Fig.  14.  Magdaleiiiau  composition:  browsing  reindeer  among  grass, 
reeds,  and  water.  Xote  the  naturalistic  movement  suggested  by  the  legs 
and  position  of  the  head.  Engraved  so  as  to  encircle  a  piece  of  antler. 
Found  at  Kesslerloch,  Switzerland. 
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Fig.  15.    Polychrome  wall-painting  from  the  cave  of  Altamira  in  Spain. 
The  original  is  in  black  and  shades  of  brown,  red.  and  yellow. 
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By  this  time  they  had  also  acquired  considerable  ability  in  handling 
colors.  The  early  painters  of  the  Aurignacian  worked  with  one  color 
at  a  time.  They  really  etched  or  engraved  an  outline  and  accentuated 
this  by  filling  in  with  pigment.  But  the  best  of  the  later  painters  in  the 
Magdalenian — those  for  instance  who  left  their  frescoes  on  the  walls  of 
the  famous  cave  of  Altamira  in  Spain — used  three  or  four  colors  at  Q\n-f 
and  blended  these  into  transition,  tones. 


Migrations  and  Disappearance  of  Palaeolithic  Man 

The  end  of  this  extraordinary  art  is  as  mysterious  as  its  beginning. 
It  seems  to  have  arisen  out  of  nothing  and  then  to  have  succumbed  with- 
out leaving  a  trace.  When  the  Neolithic  period  succeeds  the  Palaeolithic, 
art  has  vanished.  We  do  find  some  simple  decorative  designs;  but  of  all 
the  lifelike  portraiture  there  is  no  longer  a  vestige.  It  is  conceivable 
that  the  old  art  died  out.  But  its  extinction  seems  so  sudden  as  to  lend 
strong  corroboration  to  a  widely  prevalent  view  that  the  passage  from 
the  Old  to  the  New  Stone  Age  was  not  a  gradual  transition  among 
one  jiopulatiou,  but  was  marked  by  the  supplanting  of  the  earlier  Cro- 
Magnon  jieople  by  a  later  race  that  also  brought  the  new  type  of  Neolithic 
culture  ready-made  with  them  into  western  Europe. 

Similar  movements  of  peoples  may  well  have  taken  place  even  during 
tlie  Old  Stone  Age.  Possibly  the  Mousteriau  period  was  initiated  by 
the  intrusion  of  the  Neandertal  race  from  the  east  into  western  Europe, 
where  it  exterminated  or  drove  out  or  absorbed  the  unknown  types  that 
had  preceded  it.  Still  more  probable  is  the  view  that  Neandertal  man 
himself  was  thus  displaced  at  the  end  of  the  Mousterian  by  the  taller, 
more  agile,  and  intellectually  more  vigorous  Cro-Magnon  peoples  of  the 
Aurignacian. 

Yet  in  the  present  state  of  knowledge  all  ideas  on  these  subjects 
remain  somewhat  conjectural.  Even  if  we  liolil  that  .-i  new  vm-o  did  (•onic 
iu  at  a  given  time,  we  cannot  trace  it  to  its  place  of  (uigiu;  nor  can 
we  definitely  account  for  the  fate  of  the  earlier  races  that  disajipeared. 
The  subject  is  a  fascinating  one.  indeed;  but  the  evidence  is  scant  and 
largely  of  a  technical  character.  The  map  that  is  ajipended  summarizes 
the  opinions  of  one  authority.  It  is  presented  not  as  the  conclusive 
verdict  of  the  whole  science  of  prehistory,  but  as  an  example  of  the 
hvpotheses  that  experts  are  offering;  some  of  which  Tuay  in  time  be 
vindicated. 
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Map  2.     Conjectured  movements  of  Palaeolithic  peoples. 
Compiled  from  Osborn. 
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Summary  of  Progress  in  the  Palaeolithic  Age 
^\'e  liave  now  carried  down  the  history  of  civilization  from  its  first 
dim  beginnings  to  about  ten  thousand  years  ago — say  to  the  neighborhood 
of  8000  B.C.,  as  the  historian  would  put  it.  Progress  is  immensely  slow 
at  the  outset,  but  gradually  speeds  up.  The  tabulation  on  page  61  sum- 
marizes some  of  the  principal  features  of  this  evolution.  This  diagram 
does  not  pretend  to  be  complete;  it  does  try  to  include  some  of  the  most 
important  and  representative  inventions,  arts,  and  accomplishments  of 
the  Old  Stone  Age. 

Thus  it  appears  that  the  Chelleau  period  is  characterized  essentially 
by  a  single  art,  that  of  chipping  implements  on  a  core  of  flint.  The 
Acheulean  adds  fire.  The  Mousterian  evinces  still  more  progress:  stone 
tools  are  now  made  from  the  flake  as  well  as  the  core,  are  hafted.  bone 
is  worked,  and  there  are  the  first  indications  of  budding  religion:  half 
a  dozen  entries  are  required  to  represent  these  culture  traits.  The 
greatest  advance  comes  from  the  Mousterian  to  the  Aurignacian,  in  other 
words,  between  the  Lower  and  the  Upper  Palaeolithic.  Seventeen 
accomplishments  can  be  listed  as  corresponding  to  the  six  of  the  Mous- 
terian, and  whole  series  of  new  inventions  are  now  first  met  with.  This 
sudden  leap  in  the  figures  goes  far  to  substantiate  the  rather  sharp 
division  which  it  is  customary  to  set  up  between  the  Drift  and  the  Cave 
periods  of  the  Palaeolithic.  Tn  the  Solutrean  and  Magdalenian  still 
further  inventions  or  refinements  appear;  until,  when  the  Old  Stone  Age 
comes  to  a  close,*  the  stock  of  human  civilization  may  be  described  as 
perhaps  twenty  or  twenty-five  times  as  rich  as  at  the  beginning.  Of 
course  these  figures  are  not  to  be  taken  too  literally.  The  tabulation  could 
easily  have  been  compiled  on  a  more  elaborate  basis.  But  even  then  the 
relative  proportion  of  culture  features  in  each  yieriod  would  remain 
approximately  as  here  given.  And  as  regards  the  general  fact  of  progress 
in  civilization,  and  its  range  and  nature,  the  diagram  may  be  accepted 
as  substantially  rej^resentative  of  what  ha])pened. 

The  end  of  the  Old  Stone  Age  thus  sees  man  in  ])OSsession  of  a  number 
of  mechanical  arts  which  enabled  him  to  jiroduce  a  considerable  variety 
of  tools  in  several  materials;  sees  him  controlling  fire;  cooking  food; 
wearing  clothes,  and  living  in  definite  habitations;  probably  })0ssessing 
some  sort  of  social  grouping,  order,  and  ideas  of  law  and  justice;  clearly 
under  the  influence  of  some  kind  of  religion;  highly  advanced  in  the 
plastic  arts;  an<l  jiresumably  already  narrating  legends  and  singing  songs. 


*  A  period  known  as  the  Azilian,  or  Azilian-Tardenoisian.  dated  about 
10000-8000  B.C.,  is  usually  included  in  the  Palaeolithic.  It  is  not  dis- 
cussed here,  first,  because  it  is  sometimes  considered  a  transition  to 
the  Neolithic,  and,  second,  because  it  seems  to  represent  a  tem]iorary 
decadence  of  the  Magdalenian  rather  than   a  time  of  new  develoj)ment. 
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111  short,  every  one  of  the  fundamental  elements  of  civilization  was 
established.  It  is  true  that  the  sum  total  of  knowledge  and  accomplish- 
ments was  still  pitifully  small.  The  highest  of  the  Old  Stone  Age  men 
probably  knew  and  could  do  about  one  thing  for  every  hundred  that  we 
know  and  can  do.  A  whole  array  of  fundamental  inventions — the  bow 
and  arrow,  pottery,  domestication  of  animals  and  plants — had  not  yet 
been  attempted,  and  they  do  not  appear  on  the  scene  until  the  New  Stone 
Age.  But  in  spite  of  the  enormous  gaps  remaining  to  be  filled  in  the 
New  Stone  Age  and  in  the  historic  period,  it  does  seem  fair  to  say  that 
the  outlines  of  what  civilization  was  ultimately  to  be  had  been  sub- 
stantially blocked  out  during  the  Palaeolithic.  The  framework  was  there, 
even  though  but  a  small  fraction  of  its  content  had  yet  been  entered. 
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III.     THE  DIVISION  OF  HUMANITY  INTO  RACES 

Eace  Origins 

Almost  eveiyone  sooner  or  later  becomes  interested  in  the  problem 
of  the  origin  of  the  human  races  and  the  history  of  their  development. 
We  see  mankind  divided  into  a  number  of  varieties  that  differ  strikingly 
in  appearance.  If  these  varieties  are  modifications  of  a  single  ancestral 
form,  what  caused  them  to  alter,  and  what  has  been  the  history  of  the 
change? 

In  the  present  state  of  science,  we  cannot  wholly  answer  these  im- 
portant questions.  AVe  know  very  little  about  the  causes  that  change 
human  types;  and  we  possess  only  incomplete  information  as  to  the 
histor}'  of  the  races.  Stray  bits  of  evidence  here  and  there  are  too 
scattered  to  afford  many  helpful  clues.  The  very  earliest  men,  as  we 
know  them  from  fossils,  are  too  far  removed  from  anj'  of  the  living 
varieties,  are  too  primitive,  to  link  very  definitely  with  the  existing  races, 
which  must  all  be  regarded  as  merely  superficial  varieties  of  a  single 
species.  Homo  sapiens.  In  the  latter  half  of  the  Old  Stone  Age,  in  the 
Aurignacian  period,  at  a  time  estimated  to  have  been  from  twenty-five 
to  fifty  thousand  years  ago,  we  commence  to  encounter  fossils  which 
seem  to  foreshadow  the  modern  races.  The  so-called  Grimaldi  type  of 
man  from  this  period  possesses  Negroid  affinities,  the  Cro-Magnon  and 
perhaps  the  antecedent  Briinn  types  evince  Caucasian  ones.  But  we 
know  neither  the  origin  nor  the  precise  descendants  of  these  fossil  races.* 
They  appear  and  then  vanish  from  the  scene.  About  all  that  we  can 
conclude  from  this  fragment  of  evidence  is  that  the  races,  of  man  as 
they  are  spread  over  the  earth  today  must  have  been  at  least  some  tens 
of  thousands  of  years  in  forming.  What  caused  them  to  differentiate, 
on  which  i)art  of  the  earth's  surface  each  took  on  its  peculiarities,  how 
they  further  subdivided,  what  were  the  connecting  links  between  them, 
and  what  hajipened  to  these  lost  links — on  all  these  points  the  answer 
of  anthropologv  is  as  yet  incomplete. 

It  is  no  different  in  other  fields  of  biologv.  As  long  as  the  zoologist 
or  botanist  reviews  his  grand  classifications  or  the  wide  sweep  of 
organic  evolution  for  fifty  million  years  back,  he  seems  to  obtain  strik- 
ing and  simple  results.     When  he  turns  his  attention  to  a   small   group. 


*  A  number  of  authors  maintain  that  individuals  of  Cro-^[agnon  t.v]>e 
can  still  be  found  in  southern  France,  and  some  reckon  them  as  a  distinct 
element  in  the  population  of  certain  districts;  but  the  Cro-Magnon  race 
as  a  whole  has  disappeared. 
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attempting  to  trace  in  detail  its  sub-varieties,  and  tlie  relations  and 
history  of  these,  the  task  is  seen  to  be  intricate  and  the  accumulated 
knowledge  is  usually  insufficient  to  solve  more  than  a  fraction  of  the 
problems  that  arise. 

There  is,  then,  nothing  unusual  in  the  situation  of  partial   bafflement 
in  which  anthropology  still  finds  itself  as  regards  the  human  races. 


Eace  Classification 

What  remains  is  the  possibility  of  making  an  accurate  survey  of  the 
living  races  in  the  hoi>e  that  the  relationshijjs  which  a  classification  brings 
out  may  indicate  something  as  to  the  former  development  of  the  races. 
If,  for  instance,  it  could  be  established  that  the  Ainu  or  aborigines  of 
Japan  are  closely  similar  in  their  bodies  to  the  peoples  of  Europe,  we 
would  then  infer  that  they  are  a  branch  of  the  Caucasian  stock,  that  their 
origin  took  place  far  to  the  west  of  their  present  habitat,  and  that  they 
have  no  connection  with  the  Mongolian  Japanese  among  whom  they  now 
live.  This  is  working  by  indirect  evidence,  it  is  true;  but  sooner  or 
later  that  is  the  method  to  which  science  ahvays  finds  itself  reduced. 

The  desirabilitj^  of  a  trustworthy  classification  of  the  human  races 
will  therefore  be  generally  accepted  without  further  argument.  But  the 
making  of  such  a  classification  proves  to  be  more  difficult  than  might 
be  imagined.  To  begin  with,  a  race  is  only  a  sort  of  average  of  a  large 
number  of  individuals;  and  averages  differ  from  one  another  mucli  less 
than  individuals.  Popular  impression  always  exaggerates  the  differences, 
accurate  measurements  reduce  them.  It  is  true  that  a  Xegro  and  a  Xorth 
European  cannot  possibly  be  confused:  they  hajiiJen  to  represent  extreme 
types.  Yet  as  soon  as  we  operate  with  less  divergent  races  we  find  that 
the  variations  between  individuals  of  tiie  same  race  are  greater  tlian  the 
difference  between  the  races.  The  tallest  individuals  of  a  short  race 
are  taller  than  the  shortest  individuals  of  a  tall  race.  This  is  called 
overlairping ;  and  it  occurs  to  such  an  extent  as  to  make  it  frequently 
difficult  for  tlie  physical  anthropologist  to  establish  clear-cut  types. 

Tn  addition,  the  lines  of  demarcation  between  races  have  time  and 
again  been  obliterated  by  interbreeding.  Adjacent  peoples,  even  hostile 
ones,  inevitably  intermarry.  The  number  of  marriages  in  one  genera- 
tion may  be  exceedingly  small;  but  the  cumulative  effect  of  a  tliousand 
years  is  often  quite  disconcerting.  The  half-breeds  or  hybrids  are  also 
just  as  fertile  as  each  of  the  original  tyjies.  There  is  no  question  but 
that  some  populations  are  nothing  but  the  jiroduct  of  such  race  crossing. 
Thus  there  is  a  belt  extending  across  the  entire  breadth  of  Africa  of 
which  it  is  difficult  to  sav  whether  the   iiilialiitaiits  belong  to  the   Ne^ro 
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or  to  the  Caucasian  tyj^e.  If  we  construct  a  racial  nuqi  and  rejiresent 
the  demarcation  between  Negro  and  Caucasian  by  a  line,  we  are  really 
misrepresenting  the  situation.  The  truth  could  be  expressed  only  by 
inserting  a  transition  zone  of  mixed  color.  Yet  as  soon  as  we  allow  such 
transitions,  the  definiteness  of  our  classification  begins  to  crumble  away. 
In  spite  of  these  difficulties,  some  general  truths  can  be  discovered 
from  a  careful  race  classification,  and  certain  constant  ]irinciples  of 
importance  emerge  from  all  the  diversity. 


The  Traits  on  which  Classification  Rests 

Since  ever}'  human  being  obviously  possesses  a  large  number  of 
physical  features  or  traits,  the  first  thing  that  the  prospective  classifier 
of  race  must  do  is  to  determine  how  much  weiglit  he  will  attach  to  each 
of  these  features. 

The  most  striking  of  all  traits  jirobably  is  utatiire  or  bodily  height. 
Yet  this  is  a  trait  which  experience  has  shown  to  be  of  relatively  limited 
value  for  classificatory  purposes.  The  imagination  is  easily  impressed 
b}'^  a  few  inches  when  they  sliow  at  the  top  of  a  man  and  make  him 
half  a  head  taller  or  shorter  than  one 's  self.  Except  for  a  few  groups 
which  numerically  are  quite  insignificant,  there  is  no  human  race  that 
averages  less  than  5  feet  in  height.  There  is  none  at  all  that  averages 
taller  than  5  feet  11  inches.  This  means  that  ]iractically  the  whole  range 
of  human  variability  in  height,  from  the  race  standpoint,  falls  within 
leas  than  a  foot.  Tlie  vast  majority  of  races  do  not  differ  m.ore  than 
2  inches  from  the  general  average  of  5  feet  5  inches. 

Then,  too,  stature  has  been  proved  to  be  rather  readily  influenced  by 
environment.  Each  of  us  is  a  fraction  of  an  inch  taller  when  he  gets 
up  in  the  morning  than  when  he  goes  to  bed  at  niglit.  Two  races  miuht 
differ  l)y  as  much  as  a  cou]do  of  inches  in  tlicir  licredity.  and  yet  if  all 
the  indi\-i(lnals  of  the  shorter  race  wei'o  well  nourislied  in  a  favorable 
enviroiiiiKMit,  and  nil  of  those  of  tlio  taller  gronp  were  underfed  and 
overworked,  the  iiatui-ally  shorter  race  miglit  well  come  to  he  actually 
the  taller  one. 

The  cephalic  index,  which  ex])resses  in  percentage  form  the  ratio  of 
the  length  and  the  breadth  of  the  head,  is  perhaps  the  most  commonly 
used  anthrojiological  measurement.  It  has  certain  very  definite  advan- 
tages. The  head  measurements  ai'e  easily  made  with  accuracy.  The 
index  is  nearly  tlie  same  on  the  living  heail  and  on  the  dead  skull;  or 
one  is  easily  coinerted  into  the  other.  This  enables  ])resent  and  past 
generations  to  lie  coniparcij.  The  index  is  also  virtually  the  same  for 
Tnen    and    for   women,    for   chihliiMi    and    for   adults.      Finallv,   it    seems    to 
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be  aftected  scarcely  at  all  by  environment.  The  consequence  is  that  head 
form  has  been  very  widely  investigated.  There  are  few  groups  of  people 
of  any  consequence  whose  average  cephalic  index  we  do  not  know  fairly 
well.  The  difficulty  about  the  cephalic  index  from  the  point  of  view  of 
race  classification  is  that  it  does  not  yield  broad  enough  results.  This 
index  is  often  useful  in  distinguishing  subtypes,  nation  from  nation,  or 
tribe  from  tribe;  but  the  primary  races  are  not  uniform.  There  is  for 
instance  no  typical  head  form  for  the  Caucasian  race.  There  are  narrow 
headed,  medium  headed,  and  broad  headed  Caucasians.  The  same  is  true 
of  the  American  Indians,  who  are  substantially  a  single  race,  yet  vary 
enormously  in  head  form. 

The  iioml  index,  which  expresses  the  relation  of  length  and  breadth 
of  nose,  runs  much  more  constant  in  the  great  races.  Practically  all 
Xegroes  are  broad-nosed,  practically  all  Caucasians  narrow-nosed,  and  the 
majority  of  peoples  of  Mongolian  affinities  medium-nosed.  But  the  nasal 
index  varies  according  to  the  age  of  the  person;  it  is  utterly  different 
in  a  living  individual  and  a  skull:  it  seems  to  reflect  heredity  less  directly 
tlian  the  cejihalic  index;  and  finally  it  tells  us  nothing  about  the  elevation 
or  ])rofile  or  general  formation  of  the  nose. 

Prognathism,  or  the  degree  of  the  protrusion  of  the  jaws,  is  a  con- 
spicuous feature  of  the  profile,  and  would  seem  to  be  of  some  historic 
importance  as  a  sign  of  primitiveness  because  all  other  mammals  are 
more  prognathous  than  man.  The  trait  also  has  a  quite  general  correlation 
with  the  fundamental  racial  types.  Xegroes  are  almost  all  ]irognathous, 
l>eo]ile  of  Mongolian  type  moderately  so,  Caucasians  very  slightly. 
Prognathism  is,  however,  difficult  to  measure  or  to  denote  in  figures.  All 
sorts  of  a])paratus  and  devices  have  been  invented  without  very  satis- 
factory results. 

The  texture  of  the  hair  is  now  universally  regarded  as  one  of  the  most 
valuable  criteria  for  classifying  races,  possibly  the  most  significant  of  all. 
Hair  is  distinguished  as  woolly  in  the  Negro,  straight  in  the  Mongolian, 
and  wavy  or  intermediate  in  the  Caucasian.  This  texture  depends 
principally  on  the  oval  or  round  shape  of  the  individual  hairs,  as  revealed 
in  cross-section  under  the  microscope;  in  part  also  on  the  degree  of 
straightness  or  curvature  of  the  root  sacs  of  the  hair  in  the  skin.  Hair 
texture  seems  to  run  rather  rigidly  along  hereditary  racial  lines,  and  to 
be  uninfluenced  by  factors  of  age,  sex,  climate,  or  nourishment. 

Hairines/i  of  the  body  as  a  whole  is  another  trait  to  which  more  and 
more  attention  is  coming  to  be  paid.  The  fullness  or  scantiness  of  the 
beard,  and  the  degree  of  development  of  the  down  which  covers  tlie 
body,  are  its  most  conspicuous  manifestations.  Caucasians  are  definitely 
a   hairy  race.  Mongoloids  and  most  Negroids  glabrous  or  smooth-skinned. 
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It  is  largely  on  the  basis  of  their  hairiness  that  races  like  the  Australians 
have  been  separated  from  the  Negroids,  and  the  Ainus  from  the  Japanese. 

Except  possibly  for  stature,  color  is  probably  the  most  conspicuous 
trait  of  any  race.  Under  color  must  be  included  the  complexion  of  the 
skin,  the  color  of  the  hair,  and  the  color  of  the  eyes.  All  of  these  how- 
ever present  difficulties  to  the  anthropometrist.  The  pigment  in  every 
human  slcin  is  the  same:  it  differs  only  in  amount.  We  have  therefore 
a  complete  series  of  transition  shades,  and  it  is  ver}'  difficult  to  express 
these  differences  of  shade  quantitatively.  They  readily  impress  the  e^'e, 
but  it  is  far  from  easy  to  denote  them  accurately  in  numbers.  Environ- 
ment .-dso  affects  skin  color  markedly.  A  day's  exposure  to  the  sun  will 
darken  an  individual's  complexion  by  several  shades.  In  spite  of  these 
drawbacks,  however,  complexion  remains  sufficiently  important  to  have  to 
be  considered  in  every  classification. 

Hair  color  and  eye  color  are  practically  immune  against  change  by 
environment.  Tliey  unquestionably  are  excellent  hereditary  criteria, 
although  they  offer  much  the  same  resistance  to  measurement  as  does 
complexion.  The  utility  of  these  two  traits  is  however  limited  by  another 
factor:  their  narrow  distribution.  Blue  eyes  and  blond  hair  are  racially 
characteristic  of  only  a  single  subrace,  that  of  northern  Europe.  In 
central  Europe  they  are  already  much  toned  down:  the  prevailing  type 
here  is  brunette.  In  southern  Europe,  blue  eyes  and  blondness  scarcely 
occur  at  all  except  where  admixture  witli  northern  peoples  can  be  traced. 
Outside  of  the  Caucasian  stock,  black  hair  and  black  eyes  are  the 
universal  rule  for  the  cutiie  human   family. 

Obviously  it  would  l)e  easiest  to  ari-ive  at  a  ;-lear-cut  classification 
by  grouping  all  the  peoples  of  the  eaith  according  to  a  single  trait,  such 
as  the  sha]»e  of  the  nose,  or  color.  But  any  such  classification  must  lie 
artificial  and  largely  unsound,  just  because  it  disregards  the  majority 
of  traits.  The  only  classification  that  can  claim  to  rest  ujion  a  true 
or  natui'al  liasis  is  one  which  takes  into  consideration  as  many  tiaits 
as  possible,  and  weights  the  important  more  heavily  than  the  unim]>ortant 
features.  Tf  the  outcome  of  such  a  groujiing  is  to  leave  some  peoples 
intermediate  or  of  doubtful  ]ilace  in  the  classificition,  this  result  is 
unfortunate^  b\it   must  be  accept(>d. 


The  Oraxd  Divisions  ok  Pkim.^kv  Stocks 

If  now  \v<'  follow  tiiis  plan  ;ind  rexiew  the  peoples  of  the  earth,  eacli 
with  reference  to  all  its  physical  traits,  we  obtain  an  arrangement 
something  like  that  which  is  gi\  en  in  the  table  on  the  following  jiage.  It 
will  lie  seen   that  there  aie  thi'ee  grand  divisions,  of  which  the  f^urojiean. 
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the  Negi'o,  and  the  Chinaman  may  be  taken  as  representative.  These 
three  primary  classes  are  generally  called  Caucasian,  Negroid,  and 
Mongoloid.  The  color  terms,  White,  Black,  and  Yellow,  are  also  often 
used,  but  it  is  necessary'  to  remember  that  they  are  employed  merely  as 
brief  convenient  labels,  and  that  thej'  have  no  descriptive  value.  There 
are  millions  of  Caucasians  who  are  darker  in  complexion  than  millions 
of  Mongoloids. 

These  three  main  groups  account  for  more  tlian  nine-tenths  of  all  the 
nations  and  tribes  of  the  world.  As  to  the  number  of  individuals,  they 
comprise  probably  99  per  cent  of  all  human  beings.  The  aberrant  forms 
are  best  kejit  separate.  Some  of  them,  like  the  before-mentioned  Ainu 
and  !^ustralians,  appear  to  affiliate  i>reponderantly  wdth  one  of  the  three 
great  classes,  but  still  differ  sufficiently  in  one  or  more  particulars  to 
l>revent  their  being  included  with  them  outright.  Other  groups,  such  as 
the  Polynesians,  seem  to  be,  at  least  in  part,  the  result  of  a  mixture 
■of  races.  Their  constituent  elements  are  so  blended,  and  perhajis  so  far 
modified  after  the  blending,  as  to  be  very  difficult  to  disentangle. 

Each  of  the  three  great  primary  stocks  falls  into  several  natural 
siibdij«sions. 

Caucasian  Eaces 

Three  of  the  four  Caucasian  races  live,  in  whole  or  part,  in  Europe; 
the  fourth  consists  of  the  Hindus."  The  three  European  races  are  the 
Nordic,  the  Alpine,  and  the  ^lediterranean.  Some  authorities  recognize  a 
greater  nundjer,  but  all  admit  at  least  these  three.  They  occupy  horizontal 
belts  on  the  map.  Beginning  with  the  Nordic  and  ending  with  the 
Mediterranean  they  may  be  described  as  successively  dai'ker  skinned, 
darker  eyed,  darl<or  liaired,  and  shorter  in  stature.  The  Alpine  race, 
which  lies  between  the  two  others,  is  however  more  than  a  mere  transi- 
tion; for  it  is  broad  headed,  whereas  the  Nordic  and  INIediterranean  are 
both  narrow  or  long  headed.  The  Nordic  ty})e  is  essentially  distributed 
around  the  Baltic  and  North  seas.  The  Mediterranean  race  occupies  the 
shores  of  the  Mediterranean  Sea,  in  Asia  and  Africa  as  well  as  in  Europe. 
In  ancient  times  it  seems  to  have  prevailed  everywhere  along  these 
coasts.  At  present  the  Balkan  peninsula  and  Asia  Minor  are  mostly 
occupied  by  broad  headed  peojdes  of  more  or  less  close  affinity  to  the 
Alpines.      This    Al]iine    rare    is    ]ierhaps.  less   homogeneous    than    the    two 


*  The  distribution  of  the  races  is  described  throughout  this  essay  as 
it  existed  before  the  era  of  exploration  and  colonization  that  began 
towards  the  end  of  the  fifteenth  century.  Altliough  for  practical  ]nir}>oses 
they  have  been  submerged  by  Caucasians  in  the  greater  ])art  of  the 
Americas,  Australia,  and  South  .\frica,  it  is  the  native  races  whose  dis- 
tribution is  referretl  to. 
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others.  A  central  Frenchman,  a  Eussian,  and  an  Armenian  are  clearly 
far  from  identical.  They  have  enough  in  common,  however,  to  warrant 
their  being  put  in  the  one  larger  group. 

It  must  be  clearly  understood  that  these  races  have  nothing  to  do 
with  the  modern  political  nationalities  of  Europe.  Northern  Germany 
is  prevailingly  Xordic,  southern  German}*,  Alpine.  Northern  Italy  is 
Alpine,  the  rest  of  the  peninsula  Mediterranean.  All  three  races  are 
definitely  represented  in  France.  The  average  north  Frenchman  stands 
raeiall}'  nearer  to  tlie  north  German  than  to  his  countryman  from  central 
France,  whereas  the  latter  links  up  in  physical  type  with  the  south 
German.  Nationality  is  determined  by  speech,  customs,  religion,  and 
political  affiliations.  Its  boundary  lines  and  those  of  race  cut  right  across 
one  another. 

The  British  Isles  did  not  escape  the  process  of  race  blending  that 
has  gone  on  in  Europe  for  thousands  of  years.  The  bulk  of  the  blood 
of  their  inhabitants  during  the  past  thousand  years  has  been  Nordic, 
but  there  is  a  jirominent  Alpine  strain,  and  some  authorities  recognize 
an  "Iberian,"  that  is,  Mediterranean  element.  The  first  settlers  in 
America  carried  this  mixture  across  the  Atlantic,  and  through  th%years 
immigration  has  increased  its  compositeness.  Scandinavians  and  north 
Germans  have  added  to  the  Nordic  component  in  the  jiopulation  of  the 
United  States;  south  Germans,  Austro-Hungarians,  Eussians,  and  .Tews  to 
the  Alpine;  the  Italians  have  injected  a  definite  Mediterranean  element. 
The  Negro  alone  has  not  been  admitted  into  the  inake-uj)  of  our  white 
society;  but  the  reverse  holds:  a  considerable  and  growing  pei'centage  of 
the  "colored"  people  in  the  United  States  are  from  one-sixteenth  to 
fifteen-sixteenths  Caucasian. 

The  Hindu  is  unquestionably  in  the  main  a  narrow  headed,  dark 
skinned  ('aucasian,  not  very  difi'erent  from  the  ^lediterranean.  When  he 
entered  India  he  found  there  an  aboriginal  jiopulation  whicli  by  some 
authorities  is  thought  to  have  been  of  Negroid  type,  wliile  others  relate 
it,  and  perha|is  more  justly,  to  the  Australians.  A  very  thorough  inter- 
mixture lias  taken  jilace  in  India  during  the  last  three  thousand  years, 
with  the  result  that  the  originally  pure  Caucasian  type  of  the  Hindu 
has  been  somewhat  modified,  while  most  of  the  less  numerous  or  less 
vigorous  aboriginal  ])opulation  has  become  submerged.  The  definite 
Caucasian  ty]>e  is  best  ]ir(»served  in  the  north;  tlie  traces  of  the  dark 
sl<inned   aboriginal   race  are  strongest   in  so\itliern    Inilia. 

Mongoloid  Eaces 

The  Mongoloid  stock  divides  into  the  ^Mongolian  jirojier  of  eastern 
Asia,  the  Malaysian  of  the  East  Indies,  and  the  American  Indian.  The 
differences  between  these  three  types  are  not  very  great.    The  Mongolian 
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proper  is  the  most  extreme  or  jjronounced  form.  It  was  ])robably  the 
latest  to  develop  its  present  characteristics.  For  instance,  the  oblique 
or  ' '  Mongolian ' '  eye  is  a  jieculiarity  restricted  to  the  people  of  eastern 
Asia.  The  original  Mongoloid  stock  must  be  looked  upon  as  having  been 
more  like  the  present-day  Malaysians  or  American  Indians,  or  inter- 
mediate between  them.  From  this  generalized  t3q>e  peoples  like  the 
Chinese  gradually  diverged,  adding  the  oblique  eye  and  other  peculiarities, 
while  the  less  civilized  peoples  of  America  and  Oceania  kept  more  nearly 
to  the  ancient  type. 


XE(iRoiD  Eaces 

The  Negroid  stock  falls  into  two  large  divisions,  the  African  Negro 
proper  and  the  Oceanic  Melanesian;  besides  a  third  division,  the  Dwarf 
Blacks  or  Negritos,  who  are  very  few  in  numbers  but  possess  a  wide  and 
irregular  distribution.  The  Negroes  and  the  Melanesians,  in  spite  of  their 
being  separated  by  the  whole  breadth  of  the  Indian  Ocean,  are  clearly 
very  close  relatives.  A  trained  observer  can  usually  distinguish  them  at 
sight,  but  a  novice  would  take  a  Papuan  from  New  Guinea  or  a  Melanesian 
from  the  Solomon  or  Fiji  Islands  to  be  an  African.  Perhaps  the  most 
conspicuous  difference  is  that  the  broad  nose  of  the  African  Negro  is 
regularly  flat,  the  broad  nose  of  the  Melanesian  often  aquiline.  How 
these  two  so  similar  Negroid  branches  came  to  be  located  on  the  opposite 
sides  of  a  great  ocean  is  a  fact  that  remains  entirely  unexplained. 

The  Negrito  or  Dwarf  Negroid  race  has  representatives  in  New  Guinea, 
in  the  Philippines,  in  the  Malay  Peninsula,  in  the  Andaman  Islands,  and 
in  equatorial  Africa.  These  peoples  are  the  true  pygmies  of  the  human 
species.  Wherever  they  are  racially  pure  the  adult  males  are  less  than 
5  feet  in  stature.  They  also  differ  from  all  other  Negroids  in  being  broad 
headed.  Their  skin  color,  hair  texture,  nose  form,  and  other  traits  are, 
however,  the  same  as  those  of  the  other  Negroids.  Their  scattered  dis- 
tribution is  exceedingly  difficult  to  account  for.  It  is  ]iossible  that  they 
are  an  ancient  and  jirimitive  type  which  once  inhabited  much  wider 
stretches  of  territory  than  now  in  Africa,  Asia,  and  Oceania.  On  account 
of  their  inoffensiveness  and  backwardness,  the  Negritos,  according  to  this 
theory,  were  gradually  crowded  to  the  wall  by  the  larger,  more  energetic 
populations  with  which  they  came  in  contact,  until  only  a  few  scattered 
fragments  of  them  now  remain. 

The  Bushmen  and  in  some  degree  the  Hottentots  of  south  Africa  may 
also  be  provisionally  included  with  the  Negritos,  although  many  authorities 
prefer  to  class  them  as  distinct.     They  are  yellowish-brown  in  complexion. 
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and  jiresent  a  number  of  abnormalities,  which  may,  however,  be  local 
developments.  On  the  whole  Xegroid  characteristics  prevail  among  them. 
They  are  for  instance  very  frizzy  haired.  Their  very  short  stature  may 
justify  their  tentative  inclusion  among  the  Negritos. 

Peoples  op  Doubtful  Positiox 

One  thing  is  common  to  all  the  peoples  who  are  here  reckoned  as  of 
doubtful  position  in  the  classification:  they  all  present  certain  Caucasian 
affinities  without  being  similar  enough  to  the  recognized  Caucasians  to 
be  included  with  them.  This  is  as  true  of  the  Australians,  whose  first 
appearance  suggests  that  they  are  Negroids,  as  it  is  of  the  Polynesians, 
who  appear  to  have  Mongoloid  connections  through  the  Malaysians.  If 
the  aboriginal  pojiulation  of  southern  India  (of  whom  the  Veddas  may 
be  taken  as  more  or  less  representative),  and  certain  jungle  tribes  of 
the  East  Indies,  prove  to  be  definitely  connected  with  the  Australians, 
we  should  have  in  this  combination  an  "Australoid"  race  of  some  distri- 
bution. Most  authorities  would  probably  agree  that  this  race  would  have 
to  be  considered  as  more  or  less  Caucasian  in  its  affinities.  It  might 
perhaps  be  described  as  having  branched  off  from  the  Caucasian  stem 
at  a  very  early  time  before  the  Caucasian  stock  was  as  "white'"  as  it 
is  now.  In  the  la]ise  of  ages  the  greater  number  of  the  Caucasians  in 
and  near  Europe  took  on,  more  and  more,  their  present  characteristics, 
whereas  this  backward  branch  in  the  region  of  the  Indian  Ocean  keiit 
its  primitive  and  undifferentiated  traits.  This  is  a  tempting  theory  to 
pursue;  but  it  extends  so  far  into  the  realm  of  the  hypothetical  that  its 
just  ai)praisal  must  be  left  to  the  specialist.  Our  liusiness  here  is  to  infer 
the  history  of  the  human  races  from  their  distribution  and  similarities 
only  so  far  as  may  be  possible  without  departing  too  radically  from  the 
realm  of  facts  into  that  of  speculation. 

Continents  and  Oceans 

One  fact  stands  out  very  clearly  about  our  classification,  namely,  that 
the  three  grand  races  are  not  limited  to  particular  continents.  It  is 
true  that  the  center  of  gravity  of  the  Caucasians  is  in  or  near  Euro]ie, 
that  the  biggest  block  of  Negroids  is  located  in  Africa,  and  the  largest 
mass  of  Mongoloids  in  Asia.  It  is  even  quite  possible  that  these  three 
types  evolved  on  these  three  continents.  But  each  of  them  is  inter- 
continental  in  its  present  distribution.  Western  Asia  and  northern  .\frica 
as  well  as  Europe  are  Caucasian.  Tliero  are  Negroids  in  Oceania  as  well 
as  in  Africa,  and  the  ^longoloids  are  found  over  Oceania,  Asia,  and  l)oth 
Americas. 
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In  fact  the  distribution  of  the  three  primary  races  can  better  be 
described  as  oceanieally  marginal  than  as  continental.  The  Caucasian 
parts  of  Euro])e,  Asia,  and  Africa  surround  the  Mediterranean  Sea.  The 
African  and  the  Oceanic  branches  of  the  Negroid  race  are  situated  on 
the  left  and  right  sides  of  the  Indian  Ocean.  The  Mongoloid  habitat 
in  Oceania,  in  eastern  Asia,  and  in  North  and  South  America  almost 
eomjiletely  encloses  the  Pacifii-  Ocean. 

The  History  of  IRace  Classificatioxs 

Most  of  the  early  classififations  of  mankind  tried  to  identify  races 
and  continents  too  closely.  The  first  attempt  was  that  of  Linnaeus  in 
the  middle  of  the  eighteenth  century.  He  distinguished  and  described 
four  varieties  of  mankind,  which  he  called  Europeus  albus,  Asiaticus 
luridus.  Americanus  rufus,  and  Afer  niger;  that  is,  European  White.  Asiatic 
Yellow.  American  Red.  African  Black. 

The  next  classification,  that  of  Blumenbach  in  ]77-~..  is  essentially 
the  same  except  for  adding  a  fifth  or  Oceanic  variety.  Blumenbach 's 
five  human  races,  the  Caucasian,  Mongolian,  Ethiojiian,  American,  and 
Malayan,  still  survive  in  many  of  the  geographies  of  our  elementary 
schools,  usually  under  the  designations  of  White,  Yellow,  Black,  Red,  and 
Brown;  but  they  no  longer  enjoy  scientific  recognition. 

As  time  went  on.  the  continental  jirincijile  of  race  classification  came 
to  be  recognized  as  inadequate,  and  there  was  a  tendency  among  anthro- 
pologists to  accept  the  distinctness  of  certain  specialized  groups  like  the 
Australians,  Bushmen.  Eskimo,  and  Ainu,  which  were  often  elevated 
into  races  substantially  equal  in  rank  with  the  great  races  such  as  the 
Mongoloid.  Thus  Pes<-hel  distinguished:  (1)  Mediterranean  or  Caucasian; 
(2)  ]\Iongoloid  (including  the  East  Indians  and  Americans);  (3)  Negro; 
(4)  Australian;  but  then  separated  off  (o)  Dravida  of  southern  India. 
(6)  Pajiuans,  ami  (7)  Hottentot-Bushmen  from  the  Caucasians  and 
Negroids  respectively,  as  if  these  smaller  groups  were  coordinate  with 
the  grand  ones.  Nott  and  Gliddon  also  recognized  seven  races,  although 
somewhat  different  ones:  Eurojiean,  Asiatic,  Negro,  American,  Malay, 
Australian,  and  Arctic.  Tliis  is  the  fivefold  sclieme  of  Blumenbach  with 
Australian  and  Arctic  added. 

Emkk(;ex(e  of  the  Threefold  Ci  assifu-atiox 

On  the  other  hand  the  feeling  gained  ground,  esiiecially  as  the  result 
of  the  labors  of  Frencii  anthrojiologists,  that,  at  least  roughly,  mankind 
could  be  pretty  satisfactorily  accounted  for  by  a  division  into  Caucasian, 
Negroid,  and  Mongoloid.     Those  who  ado])ted  this  ]irini-iide  tried  as  best 
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they  could  to  fit  divergent  types  like  the  Australians  and  Polynesians 
into  one  or  the  other  of  these  three  great  groups.  Some  little  doctoring 
had  to  be  done  in  this  process,  and  some  salient  facts  estimated  rather 
lightly.  It  is  for  this  reason  that  it  has  seemed  best  here  not  to  make 
our  tripartite  classification  too  exhaustive.  This  threefold  classification 
clearly  absorbs  the  great  mass  of  mankind  witliout  straining;  but  it  is 
soundest  to  recognize  that  this  same  basic  classification  requires  a  certain 
margin  of  extensions  along  the  lines  indicated  in  our  table. 

The  classification  made  by  the  French  anthropologist  Deniker  is  one 
of  the  most  elaborate  yet  devised.  It  recognizes  6  grand  divisions, 
17  minor  divisions,  and  29  separate  races.  The  primary  criterion  of 
classification  is  hair  texture.  This  is  one  of  the  most  i>ainstaking  grou])- 
ings  of  human  types  ever  made. 

Den iker '.s  Clai^sificaiion 

A.  Hair  woolly,  with  broad  nose. 

I.     1.  Bushman. 
II.     Negroid. 

2.  Negrito. 

3.  Negro. 

4.  Melanesian   (including  Papuan  of  New  ("luineaV 

B.  Hair  curly  to  wavy. 

III.  ^.  Ethiopian  (Sudan,  etc.). 

IV.  6.  Australian. 

V.     7.  Dra vidian  (southern  India). 
VI.     8.  Assyroid  (Kurds,  Armenians.  Jews). 

C.  Hair  wavy. 

VII.     9.  Indo-Afghan. 
VIII.     North  African. 

10.  Arab  or  Semite. 

11.  Berber  (N.  Africa). 
IX.     Melanochroid. 

12.  Littoral  ( W.  IMediterranean). 

13.  Ibero-insular  (Spain,  S.  Italy). 

14.  Western  Euro])oan. 

15.  Adriatic  (N.  Italy,  Balkans). 

D.  Hair  wavy  to  straight,  witli  light  eyes. 

X.  Xantliochroid. 

16.  North  Euroi)ean. 

17.  East  European. 

E.  Hair  wavy  to  straight,  with  dark  eyes. 

XI.     18.  Ainu. 
XII.     Oceanian. 

19.  Polynesian. 

20.  Indonesian  (Kast  Indies). 
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F.  Hair  straight. 
XIII.  American. 

21.  South   Anierit-aii. 

22.  North  American. 

23.  Central  American. 

24.  Patagonian. 
XIY.     25.  Eskimo. 

XV.     26.  Lapp. 
XVI.     Eurasian. 

27.  Ugrian  (E.  Russia). 

28.  Turco-Tartar   (S.W.  Siberia). 
XVII.     29.  Mongol  (E.  Asia). 

X^evertheless  it  coincides  quite  closely  with  the  classification  which 
is  adopted  here.  A  little  inspection  reveals  that  Deniker's  grand 
division  A  is  all  Negroid,  C  and  D  all  Caucasian,  F  all  Mongoloid.  Of 
his  two  remaining  grand  divisions,  B  "is  intermediate  between  A  and  C, 
that  is.  between  Negroid  and  Caucasian,  and  consists  of  peoples  which 
are  either,  like  the  East  Africans,  the  probable  result  of  a  historical 
mixture  of  Negroids  and  Caucasians,  or  which,  like  the  Australians,  share 
tiie  traits  of  both,  and  are  therefore  admitted  to  have  a  doubtful  status. 
The  other  grand  division,  E,  is  transitional  betwen  Caucasian  D  and 
Mongoloid  F,  and  the  peoples  of  which  it  consists  are  those  whom  we  too 
have  recognized  as  difficult  to  assign  positively  to  either  stock.  In  short, 
Deniker's  classification  is  much  the  more  refined,  ours  the  simpler;  but 
they  do  not  conflict  at  any  material  i)oint:  essentially  they  corroborate 
one  another. 
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Another  classification  that  puts  hair  texture  into  the  forefront  is  that 
of  the  liiologist  Ilaeckel  and  philologist  Miiller.     This  runs  as  follows: 

A.  I'lotrichi  or  Woolly-haired. 

1.  Ijophoconii  oi'  Tuft-haired:  Paima,  IIottentot-Bushmen. 

2.  Eriocomi  or  Fleecy-haired:   Kaffirs  (S.  Negroes),  and  Negroes 

proper. 

B.  T.,issotriclii  or  Straight-haired. 

3.  Euthycomi     or    Stiff-haired:     Australian,     ^lalay.     Mongolian, 

Arctic      (N.      Silierian      and 
Eskimo),    American. 

4.  Euplocomi    oi'    Wavy-haired:     Dravidian    (S.    India),    Nubian, 
^  (Sudan),    "Mediterranean" 

(Europe,  N.  Africa,  etc.). 

The  distinction  here  nia<le  between  the  Tuft  and  Fleecy-haired  groups 
is  unsound.  It  rests  on  a  false  observation,  nmv  definitely  disjiroved. 
ttiat   a   few   races,  like  tlie   Buslinien.   had   their   heail-hair   growing  out   of 
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the  Sf-alp  only  in  spots  or  tufts.  With  the  elimination  of  this  group^ 
its  members  -would  fall  into  the  Fleecy  or  Woolly-haired  one,  which 
would  thus  comprise  all  admitted  Negroids;  whereas  the  two  remainin<jr 
groups,  the  Stiff  and  Wavy-haired,  obviously  correspond  to  the  Mongoloid 
and  Caucasian.  The  only  remaining  peculiarity  of  Haeckel's  classifica- 
tion— and  in  this  point  also  he  is  unquestionably  wrong — is  the  inclusion 
of  the  Australians  in  the  Stiff  or  Straight-haired  group.  But  even  this 
erroi'  reflects  an  element  of  truth:  it  emphasizes  the  fact  that  in  spite 
of  their  black  skins,  broad  noses,  and  iDotrmling  jaws  the  Australians 
are  not  straight-out  Negroids. 

The  underlying  feature  of  the  llaeckel  classification,  after  allowing 
for  these  errors,  is  that  mankind  consists  of  two  rather  than  three  main 
branches:  the  Ulotrichi  or  Negroids  as  opposed  to  the  Lissotrichi  or  com- 
bined Mongoloids  or  Caucasians.  This  basic  idea  has  been  adopted  by  a 
number  of  other  anthropologists.  Boas,  for  instance,  reckons  Mongoloids 
and  Caucasians  as  being  at  bottom  only  subtyjies  of  a  single  stock  with 
which  the  Negroids  are  to  be  contrasted.  This  is  contrary  to  the  preva- 
lent views  of  anthropologists;  but  in  the  present  state  of  knowledge 
it  would  be  dogmatic  to  assert  that  the  twofold  division  is  ]iositively 
erroneous. 

The  difficulties  encountered  when  one  classifies  mankind  primarily 
according  to  skin  color  are  well  illustrated  by  the  errors  that  pervade 
the  early  tabulation  drawn  up  by  Pickering. 

A.  White. 

L   "Arabian,"    that    is,    Caucasian,    including    N.    Africa    and 
N.  India. 

2.  Abyssinian. 

B.  Brown. 

3.  Mongolian,  including  American. 

4.  Hottentot,  including  Bushmen. 

5.  Malay. 

C. -Blackish  brown. 
(i.  Papuan. 
7.  Negrito. 

S.  ''Teiingan'"  or  Dravidian  of  S.  India. 
9.  "  Ktliio]>iaii  "  or  Nubian  of  the  Sudan. 

D.  Black. 

10.  Australian, 
n.  Negro. 

It  a])pears  at  once  that  three  of  these  four  ]iriinary  races  are  arbitrary 
comjiosites.  The  Bushman  of  tlie  "Brown"  group  lias  nothing  whatever 
in  common  with  the  Mongolian.  In  the  tliird  grouj>,  the  Paiuian  and 
Negrito  are  undoubted  Negroids,  tlio   Dravidians  and  Nubians  undoubted 
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Caucasians  with  the  probable  admixture  of  some  Negroid  or  dark-skinned 
strain.  And  the  fourth  group  unites  the  aberrant  Australian  with  the 
true  Negro. 


Prixciples  and  Conclusions  Common  to  All  Classifications 

It  will  be  seen  that  in  spite  of  all  the  differences  and  uncertainties 
as  yet  prevalent  in  any  scheme  for  classifying  the  human  species,  certain 
principles  stand  out  both  as  regard  method  aud  results;  and  in  regard 
to  these  principles  there  is  substantial  agreement. 

First,  any  valid  classification  must  rest  on  a  combination  of  as  many 
traits  or  features  as  possible. 

Second,  several  features  of  the  human  body  are  of  definite  significance 
for  the  discrimination  of  races.  Hair  and  hairiness  are  unquestionably 
of  very  great  importance;  stature,  except  in  extreme  cases,  much  less 
so.  Color  differences  in  the  skin,  hair,  or  eyes  are  imi)ortant  but  difficult 
to  liaiidle.  Shape  of  uose  and  prognathism  are  useful  for  rough  classi- 
fication. The  ce^dialic  index  ])ossesses  an  exceptional  utility  in  making 
the  finer  discriminations;  and  so  on. 

Third,  it  is  clear  that  it  is  impossible  to  find  a  single  clear-cut  and 
consistent  scheme  within  which  all  the  varieties  of  man  can  readily  be 
]daced.     We  must  not  attempt  more  than  nature  allows. 

On  the  other  hand  the  vast  bulk  of  mankind  doe.s  fall  naturally  into 
three  great  divisions,  each  of  which  again  subdivides  into  three  or  four 
principal  brantdies  in  regard  to  whose  distinctness  there  is  no  serious 
difference  of  opinion.  The  scattering  remainder  of  races  are  allied 
sometimes  to  one  primary'-  stock,  sometimes  to  another,  but  always  with 
some  special  peculiarities. 

From  such  a  classification  as  this,  especially  after  the  accumulation 
of  large  series  of  accurate  measurements  which  will  permit  its  being 
worked  out  to  greater  exactness,  we  may  hope  ultimately  to  reconstruct, 
jiossibly,  the  full  and  true  history  of  the  races  of  men;  and,  in  any  event, 
some  reasonable  iiypothesis  as  to  their  development.  As  yet,  however, 
we  are  not  in  a  jiosition  to  account  for  the  origin  of  the  races  except 
s]iecu]ati\ely. 
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r^Iaj)  o.  Distribution  of  tlie  Kaees  of  Man.  On  account  of  the  ditliculty 
of  indicating  difterent  shades  on  a  world  map  so  small  as  this,  the  peoples 
of  doubtful  affiliation,  like  Australians,  Ainu,  and  Polynesians,  are  here 
included  with  those  of  the  j>rimary  races  to  which  on  the  whole  they  bear 
the  •■'reatest  resenibl;iiico.     (Eastern  Hemisphere.) 
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Maj.  ;;.  Distriliutiou  of  the  Knees  of  ^faii.  On  aeount  of  the  tlirtieulty 
of  imlicatiiifi  difieient  shades  on  a  vvorUl  map  so  small  as  this,  the  peoples 
of  doubtful  alliliation,  like  Australians,  Ainu,  and  Polynesians,  are  here 
included  with  those  of  the  primary  races  to  whicii  on  the  whole  they  bear 
the  irreatest  resemblance.     (Western  Hemispliore.) 
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Map  4.     J)istiil)utioii  of  the  Kaces  of  IMaii  on  a  Ciioumiiolar   Niew. 
Tlie  shading  is  that  of  Map  o. 
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